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■aTR %Tf^ fcTSFif % ^ ^ ^ ^ R 75T «IT, W 

% ai^ ^ ^ ^ ^ # 7^ I; ^ ^ cf5^ % %iPf ci5t 

R’SfT ti7 ■i^ 3jt!^ ^ I cTff^ aTR ^ ^ WT§f ^1% I ^ ^ 

fcpSRt ^ ‘5^ cbKI ctjt- ch|oL|i||q|’, ‘^c|5j^ci5t ‘aTgcp cB{|- i3T2M a^FRETW? 

^ w, ‘?r^ w, ‘fM w’, Ji5t 'mr, itiisit afk 

wrRr ^ ^ %t ^ to Ii wM to to ?to, rUr, to 

^) ^ ^ ^ WiRd to I # toller 1 1 WTM cR 

^ ^ to ^ R^^FFT 1 1 to % ^ tor ^ rw rt ift fs 

to Rw ^ I aiRT tor ^ to % w^, Rrto: aiR ^ ^ Rrtof % tor 
to ^ afk a? ^ tor-ftot to % % aflr Itor toto cfir ^ aiar^Tr to i =fR 
t ^ ftor % to«Jf eTmrfto ^ to ^i w m to«Jf ^ ^ a^ it7 tr I ^ 
Rrrt q7 ^ efto ^ aitoR to cf?r ^ ^iciir I ^ ftor =fjr ^ ar^ji aiFfHFR 
ti i ton-^Te^ ^ ^ to to ^ tor?rT (to to ^) ^ %tT toyg- ^ 
fton (tor wft ato toto) t w srr ato tof ^ arto w# toicr ato jhh 
ftor ^ I fto^ to % to # ftor IItot’ ci^ to °Tcrw to sJt i to to 
iftor ^ tor to toR w i ^ toR ^ wr ^ to tor^iM ^ to-fto 
ar? ctot tor ^ cr zrr i ariR to ^ rrftoRr torr ^rfr erw I Rr tof 
^ '4t to’ totl— ^ Itoto, ^toto, toto, ^rr to. torto to toto to, 
toto, to, lto§R, ^ ^ to to fBi tonto ^ ts ^ to ^ to tosrr ^ otw 
^ toi 

to flr^ir-to^rr ^ rsrt to^ to ^ t toafr tft 1 1 ftoiR to $T^rtot to ntor 
^ fto^r iRTR to totoif tof tot ?}t l ariR tot tot wr ^ t Rr rrr isr arto 
eRf ? ftot RRcir I, ^ toto I to ^ RR; 80-85 toiler SR ftto RS 2 R % ftoiR 
^ f , ato fto too to-too, 1^0 iRT-too ^ >atot % ftor tot ato tot ^ tot i 

* 24 Rtot 1997 to to 7FRIR to to" ^'l'<s4H % artocT Rr RTT RiRl 
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% -STM ^ wr ^ to ^ ^ ^ ^ 1 1 ^ JET W?TR 

^ <3TRr5^R5m 1 1 

toFT ?fr fe'R iTFr I, itoq ’cto w ’ft'fcito ^ I; rm ^ 
cR? WT ^ ^ 1 1^ M ^ I W2f WT I, ^ ^3^ 

^ ^ fto: ?fj?ciT I— RM ^ ^ ^ to?rR I, 3 pt 

^ ?Rc[T I fS tol^ toddi ll ^ to^ft M ^ 3R^ W ^ 
ten ^ 1 1 ^ 5RER ^ te^, fto f^mffer ^Rdi I nr arcto toicif ^ 
#5 ^ 1 1 nf 3^ IH nn to jRdT 1 1 to totof, to ^tof 

to toi ^ fto: tMto cRdi 1 1 n? rtsjrw w ^ tot str n# rw rctt i 

RRTR w % to w 'Sr^t to '3T?idT tot snto nM (r^, to nr 
cto) % ^ 3to wr toR to ^ wn wm nnR)^, 'srnnT 

w (to tor ^ n? to nr tor tot ^ ^to I) 3tot torrnr 
^ to Hnwto nrr to I tot 3n nrr rraR ^ ?RdT 1 1 nr to wr ngn 
nR tot 1 1 nr^ to, 3 wt? to ntot arnnr ntof nrr 'armr^-to^n n^r ton 1 1 
W nttor n^ ntt teiR t tot nmtoTTl 

W nnR toifto ^i^rto ^ to^ toto nto f.— 

1. RRTR nM % tosT tofto to to ton rrm: <m^ ii mcrr I; 

2. ^irtor nM (d^d, tor, tfto) % ?;? to ^?rR ?tr; 

3. 3Fr RRi'srt t 3srR fto nn: ^tr; to. 

4. %TtoEf SRI nt to wnt to ter to i 

^IFTFf «TM % 913? 

toto t life ^ to te t ter % to to f i 'arTcmto (i993) t % 12 
to RFRi ilto 9Tte9T t topT % 15 to to n^ f I ttotto to to t^toir 
totonntotol tentoR t tot to nn sr w 1 1 to Rnrnr I tor tototorrto 
te to to tote cfTM to, nntot-te ^ to tor to, ntet 9TTto ufe 
to tocR 3Er to nR ^ to t nm wrr I, to tont to to tonn I, erto; 
to tototorto lifenrr to tor tor I, to ?nirrr nrrt— toter, ?rr^ ton ton-toton l 
to ‘to^’ 9R? nfi nm I, ftorarr to tr, te, w^, ter te 1 1 ter fto to 
t fnnrr tom te? t to ten 1 1 tot n^nn toto t ?tot ten-nter erto; Rnr, 
^Rnmn, ^nr to RPT % te to to tofto t tnr nqr to tor, zodiac sign Rto; 
nto to toit to, ftgn tot l working to nrftorftor tom tfe^ — working current 
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(^fl^ ?inT, working map %H ^) 'SiTSiR ^RF#rar, working Ufe (RIFR 

^l4chK oTT^, working class (RFM?TT¥ %') working cattle (^^4^ ^ ^*141^^1 

--T ^ifg ( 4j;gJ|^H' ^) ^ I ^fPTFT ^ fM S[it§T ^ t >314 ^ 

fiR# 1 4 f4fnM % iq 3 t 4 f I 

‘^Trarr RTSnqor gr 1 1 ^ W base % f^, MlPlf^^lH ^ basis % 

THFFT ^ cFRqfcT §11^ stand, ^ substratum ^ support 

4? 3t 4 5f5fF |'3TT 1 1 

4te4l<^l41 §T^ 'STSlf^ qcfi, 3[Tf4 ^ uni, mono, troi, deca^ ddd, I4ri)l vdidl 

1 1 ^ f 'SiqcfT Tfte 'afti %, 4 gw qqir4f I #, ig%q 

ggwR ^4) 1 

3FtWir«feiT % WiRR 4k WT RRIRI WIWT ^ 3it -STf^to 3fk 41R 

ggWT 1 1 vSWlW’RWWT- — gWR; qpft ?WT R^, WT^ WT Wlcf; 4k R^ 

g#, RFJ^; RR^t R#, 31^ tfOkw? dik Rlkwil^ 1 1 ^KfW^t 
4 % — sleepless R^t, insomnia; water , ^qua WT hydro ; sound RRT, phone ; back 

R#, dorsal; chest R# pectus 4 RkRltal 1 1 k^T Rt R# I % gRTRRR: RW^ ^RRIW# 
WR fkgtcT kxgh'R WR RTRT I i RR5 iERfR, #F, ^f^R % WW 4t ?T1#W #TT 

WT RWkr RPft % ^ fRk RRORRiRT RRR li RPft % WR4 Wkf fl^ % Wt 

?RR RTRI 4 8-10 f 3TkRRR WM 1 RRFPf R^ WJ WR, ^ 

#T RkkTT, RlkkR 3fk RT#T I ^RR RR I^RtR WW\ 200 ^RRf 4 ^ 

W 3fk 31^ 'kt ^ wm 1 1 f# 5R5R water % ^?FT qcp 5 iK kran acqua 
#r hydro % sPT?!: 66 3lk 186 k^ ^T^TcRk 3ir4R % ikt: % ^T^RW 4 RTH gq 1 
tsnikw? elk kRT # rmwr wrkq iRiR^fkRT fi 1 

fIT#W TO % RfRfR R? ?K 

?j^-3krkRR k) kq kki #kR qw rrr ki krq g^ §ti^ to I i |r 
TO3it k gki, ggrg, gqggf tot! srt ^kwri wRk Rk sir^ giRsk I ^TfRk 
RkfR RRR kr %TfkRl Rk RgRT ktW#3TTgitlM3TRki %lfkRk k RT 

fkfRT 3fk ^jg^qg gnr rstri k i 

TRRT Rk ^ t ?RR RT RRRT % f — g? klklRl I g? fkiRT (roots) 
wrgrgq (stems) efk 3 fr ^ ^ t fkiRki grkRj lis Rkf ft gwkr i 4ik_ f 

RT, R§]^, 3i^T, 3ig, 3ni, 3i^, qRi, rrt, Rkg, gg, fe , r?w, gi, 51W, gq, §tf 

TOlk 
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tfo 


iJtcjj— opt (to see), plion (to sound), bios (life), chroin (f^), geo (^), derma (^), 
lithos ('TW), Phos (5RCT5T), lele (^), pyr (>3(1^). 

altus C^T), bene (’MO, copus (?T^tl), dexter (crf^), dontiio (f^), fero (^^FTO, 
fugio (’TFFIO, ligo (sPRT), lux O^cfTT^O, mitto ( ^MFrr),pes or pedis (foot), seco (^bl-iHl), spiro 
(WRT #0), video or visun (^feffl), vivo (41 'll). 

^ '3T«rfg; t f 4r ^ % WST 3RT WT 'STSTcJT 

3fk 5MPT (prefixes and suffixes) cfit ^ I eFTTcR 5TS( 

^ f I W 5ri?fP(T PlHf^fed 

1. ^ 3i«Rr SK + «? 3 i«ri 4iPw 9K 

14^ ^ HPTO Compounds I— PvTfT, cftacTT PTPft, t«T§TMT, 

^jEPT, cfcTspTicjj, ’WMT, 41cisic^, ^[mz, -sif?! !%f^, f^, 

fci^ snferr, corrij^^, totef, eknr, ?M[wr, pw enferr «nT, 31 mmm, 
sng ^itspr 1 t^cBif^ ^ ^ f 1 

— bibliography, decagon, hydrography, taxidennist, Kaleidos- 
copy, geology, mycopiasin, centimetre, load stone, nitrogen, oxysalt, cytophil, mycoplasin, 
vasodilation, aerodyiKunics, centrossicle, corinophyte, cytroinetre, cliromto arsenate, 
clilorofonn. 

2. viwf + ^ 3JW 41PR> 3R? 

OTPPf ^ bMc]?R %Ti^ ^ 1 1 ^paqfj ^ 

% ^ «iit % I, TP 3 I I ^ 3T, 3^, 3T^, 3rf^, 3TST:, 3r][ 313 , 

3PT, 3rf^, 3Tcr, 311, OT, Sf, 5?: (^ f^, (PT^, 3=T^, 3^. 

50^, W, FT ^ 29 3t4y'il9 1 1 % a (^) alb (3(9), aero 

(300, aniso (3RP0, ante (^4), anti (Rf^), ano (3is4), apo (ftlR), bi (fli), by (39), cata (3nT, 
3T?T:) , centi (^), co (F?), com (F^- deca (?90> dia (9R), dis (f^), dys 

(3?), di (fe, 9R), ecto (RTfO, endo (3fcT:), onto (3130, ®pi '30^ (39 R, 311^), eu (3), ex 
(3^), fore (3T^), hecto (?T3). hemi (3Rt), hepta ( 3H), hetero ( 3MT, f^lR), hexa ( iR?), holo 
t'iyf), homo (3*T, 3RR), hyper (3lf^, 3lic0, hypo (313:), infra (3(3:), inter (313:), inra (31^9 cK), 
iso (33, 3-), juxta (^, macro (^)3), mal (^, mega (351*1), meso (3C5r), milli (353), 
(5?^-53)> mono PFfj), multi (31^cfj), neo (33), non (3#f), ob (3lf^T), octa ( 3re), omni 
(3^), pan (3^), para (3 iRt), penta (913), per (RJjf, 311%), peri (9R, 31T39T3), poly (31%9j) 
post (953), pte (R^), pro (9%, 313), Pros (95t 3fr0, proto ( 333), pseudo (^, quadri (3R), 
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quinque OTT^), re (J^:) reiro OT?"cO semi ('ST^O, sept (W) sub ('3TET0, sue, suf, sum, 
sup, sur, sus ^ 'STT# ^ f I 'SM ^ ^ ^ 

!■ — sym/syn tele letra fSTR ), trans (^, W), tri (flo, twi (fe) , ultra (tI, >311^, 
un (^), up (3g;, 3fjE4), uni C^), vice (OT) I af«f ^-^ST ^ ^ ^pr f , 

'3TR% 3n^ ^'1 I 

^ 31%: I— 

Ultrashort (3% Overcooling (3lf^5f%),. supersaturated (31% %®), hyperbola 
(31% q<c|^q),supraconductivity(31% T^ivf^bdl, hypocentrum(31£r : ),undertlirusting 

(31£r:%JT), subsu^lum (31ST: Wl), inferomarginal (31S1: %1%), epicranium (3lf^chHlcl), 
para-magnetic (31^^^c|5lq) resonance (3t jpk), anticline ( 3PT-%), exfoliation (3PTWID, 
anliydrons (%%), inactive (%i%D, acrogenous (31ijq^), bilammar catabolism 

(3Prq^), centigrade, concurrent (H%t) dehydration degeneration .(31W?R), 

discordant (%%ra'), dimorphic (%5S%), hemihedron (31%51^, hexagonal peri- 

haemal (trft^^R), precautio (^?TF0, isoclinal (^FRcO, macronucleus ('j<>^'si=b), micro stmeture 
(1J9T I },projectile(51^R),prosocoele(3ni^),subpetaloid(\iH <71 1 M i, subpolar (3l£frg%^), 

telescope tetrandrous unipolar (H=b^4l)l 

?%!■ 91^ \3Wff % %r ^ f I 3<I5 <v|| 4, ^sllPlth cf^n dcb'Tlcbl 311% c|o % 
% ^ 3rj^ §K^il6 peri (%) % % 91^ 11 anti (5f%) % 13 JJilvR 

micro (^) % 15 'RlvR, hyper (31%) 17 tbiviq dis (31, 31cl) 20 chlel*t, hypo (31SI:) ^ 
26 cBraPT, inter 3% intra (3%:) 36 ?fn?Fl, re (J^l:) 40 cflTOT ^ ^ f I 31% % 

9T^ ^ f % %■ I 

3. ^ 3WT ?[r + ii?wr 

ir%f % %§!TT ^ 31%^ %, tR^ %5lR ^ 3R ^ ^hl SlcJ^ ^ %1 1 %R%f^ 
% siK«iKdi ^ 31%^? t — 

(%9%nr) rfifeeh, Hl%%c};, Ccn%eB, CElf%, ^9lf%, %4%cB 1 

FR— (rl^dNWd)) qrf%l, J^fecbl, 3#I?B1, 3iff$ra5T, cn%HBT, 

131%<9)'I I- 

(%iTFr) %%%, qRi^fci% , ?!i%c^, .Tf%c^), ei{i^q5i, dimqPici5), i 
<m— feu, %rTO, ^ , 31^ I 

3mT— (%t) ^tBcii’i, qiram, wtht, %tm, 3if9im, rwt i 
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qiw, SfcRfe, 

Pidfdcb I 

(i3ww) i#r5r, 5if^, 3?5rtH 5ifcrt5r, #Eif?r5r i 
aR— (fiBiIT) gcFT, 3TRm, If^, 5Tcft'W, Sff^, 5li%^ I 

'STTR^— f^R)<uilRch, felRR), SIctoFRi, 

W— clfer, toPTcT, fl^f^lT, I 

f— feqnff, imr^, ^JpRWt i 

i— (mSR) Rtft, ^Wcr?ff, 5R3^?ff I 

(^§twq) '3r#iT, f^9lk, qrc^ I 

cTT— ^) 5raw, sfFf^, 3Tcr?TJwiT, jJWTRrar, ^[|wr, ^oi^^rafT, 

Rachel I I 

f!r— (■JTTWfJ^ ^) I 

(#n ^) I 

cROT— (cRit ^) aTT^t^RT, M^ERor, 'jqWT, 

?J,Ec|51ch<'^l I 

EFREB — (cfR^ cllcll) ^<^<Bl<cb, ^^N'REBREB, ^1^41 thki^ I 
cRltt— (fcr§>srnT, ^MT) f^TEBltt, SliJEblO, ^TIEBltt, ^pcBT’ft I 
(^ Eirar) !T#RR, WTR I 

5# cR? % WR f^ff SR^r ^ ^ ?fmER ^ EjtfJlcB ^R7^ f I 

ar, OT % ■snr^ #r eh^ f® 'vio^^ur ^ ^ ^ f — 

'STIERftET, OJ|R^'41 Magmatic, ionic SiK^Ptchl’M arsenical, ■apfNW amaeboid, 

OlHlPla ammonified, 'SJTI^tcHRr oidization, 3fTcHfl'McH oxydisation, Ej^^EffT voltage. 

iflEB #[ JRTtif gjT GTcr^nfcT <3rf^ 5m|7r IvS?! I, 13# f^ 

^ T5T |l 

.-.■■I, ,, *\ iP^...^ 

’?¥« Rwr JIcEFT 

^ f%9tBFftEi jrpS gsT rfT ^ 1^ I, j^STR # taf5t 3?^ 
^ ^ I, ^ T5T 1 1 

a! — ^^[lliesional, axial, abdominal, alluvial, dimensional, teaochial, ctianical, crbilal, 
tbeimal, frictional, neutral, lecbnical, prismoiclal. 





7 


ant, ent — discordant, radiant, dormant, discriminant, cumulant, invaricUit, intennitient, 
toxicant, lubricant, luminescent. 

ar, ary — muscular, lunar, angular, mtercaialy^ urinary, involuntary, integumentary, 
secondary, sedimenUiry. 

ic — acoustic, dynamic, ionic, atomic, genetic, chromatic, chloric chronic, ferric, 
elliptic, harmonic, magnetic, nitric, carbolic. 

oi '3TPT — ovoid, alkaloid, rhomboid, antluropoid. 

ous — acarpous, acidulous, aspermous,petalou$,harboreous 

crustaceous, cutaneous, ligneous, g^iseous, extraneous, noxious, orgadophilous, 
papyraceous, perichylous. 

^ ale, aiion, er or, gen, ide, ine ene, iie '3ftT itis f I 

ate — nitrate, sulphate, hydrate, titrate, citrate, Vciriate. ale ^ 

^ I 

ation — hydration, insolation, inoculation, innervadon, geniculadon, gemmation, 
fermcntadon, filtenuioa, protodesdlylaiion. 

er^ or — dropper, diffuser, analyser, ironizer reducer, connecter, incubator, extensor, 
adductor, nadialor, scducior. 

gen — oxygen, hydrogen, nitrogen, cyanogen, acrogen, glycogen, ihallogcn. 

ide — hydride, chloride, cmtidc, sulphide, cyanide, oxide. 

ine, ene — nectarine, cin<iline, nicotine, caffeine, glycerine, quinine, iodine, benzene, 
acetylene, iicphiliiilcne. 

ite (fetw: — achroite, diaphihorite, graphite, ^unmonite, haematite, 

zeolite, balcmnite, cyclonite, cryolite. 

itis ‘3TF^fcl5TR — gcisiritis, bronchitis, nephrids, Uiryngitis, appendicitis, 

phlebitis, neuritis. 

I^rW RTSr-RTST ^ f 1 

5T ; a# ^ §ffT^; arfJT Ref; 3T ^ 3Tf^ fcT RTR; ^ 

^ tfJT; RR W; Rft OT atf^ ; RR ^ cTT , ^ ^ RT; R'T + 

+ RR = RqicTRTl 
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ne adjust; peri endo soma ; poly meta morphous ; bi pro pellaiit; dis con firmity; dis 
in feci. 

harmony + ic + al +ly = hannonically, ion gen ic = ionogenic. 

pr SFT srPT 

^ % 1%?^ CRT dT?T^ tlF I %Tf% §1^ % '3TKWd ^ aTsfllFTr 

^ ^ 1 1 5TI5 dT yRTllRdT ^ ^jwf d'«TT Rdpjf ^RT 3T^f^ 

I, difed JRT4 1 1 dTRr ^ '3T1^ diT-f^ 1 1 P% #R 'Sfk 

^ W ^ £TT5'3ft, ifrfr-^RniiftTET afR fS dT^R IT^ ^ 1 1 

W iRf 1%id 5R^ ^iTTiT d5t ifRqmf^R 'Sfk WTsn^ iswsEr 1 1 -anw ^ ^irf^ 
HR ^ gaTT 1 1 ^ aiR cfifed cjTT afk ar^ fcr^^Gror ^ 
aTTSIR '7T cfT?^ ^— 

bronchitis— bronch + itis ^fT^T = ^cRTft ?ft?T 

bronchadenitis — fronch ?citl41 + adenaTlf^ + itis ^ft?T = ^dTnft ?ftsT 

castoplasty — casio T^dTT + phisiy 'dtf R tiMM = 'T§|dTTd'?IR 

castostenioplasty — casio R^RT, steano arrf?^ + plasty = a<)R^ aUH 

epidermoid — epi arf^, denn + oid aTTR = arf^RFlf^ 

celiocolpotomy — celio colpo ^fli^ 4- tomy = TRSR cf5T 

Katameuunoiphism — kata f^, meta atdR, morph T^+ ism aR = f^FTMRdTR I 

Kinoplasmosome — kino dRl, phisma 'jflctstcq + some dW = 'jftdsfST ^ dfcPTlR 
(^TSRRf ^ ^TscT ddR ^ ^ W 1 1 ) 

haemangioix'ricyiomti- ^dRRT ar^t ^ ^ fefT W I ^ haem TtR, 

angio cllf^chi, peri 'tR dT aTRT-’TTTT, cylo ditf^lcRl, oma at^c; = RcRdlf^diT % 
<smm dR c^TRI^I 

FR OTTPf afk SRR c^ d?lildl ^ ^ % 3Tsf teR 

dRt 1 1 d#, %dT£ng'3ft afk WTR^ait % rtt 

^ 1 1 fcTHF?! ^ ^ cfRt 1 1 

ITMdR %R % fenfM ^ m fiRR CRRIT |l tl^ % 

??T # afMT ^ ^ ^ ^ 1 RdWT ddl R, ^ R[^ RRdT I ^ ^ ^ 

HTcT d# I f% 3R CRT 1 1 aRcRT 

% Tf#T (HTTdRR) ^ RRRt cR R«T-RST fdSI'WI' R[^ #T ^THR % ajcnfcT ?T^ 

'THR R: ^ vTl^ eft aRRT #T R?T t3d% fcRW RT cRr^lu] flR | tJR^t RRT 
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^ 1 t f^^crfcTSTT^ H%5FiP3^ W % qrSTlFT ^ tI 

I— WPT, '»ft^, 9^1ctfc!5iH- ^ % ^T?Fr-dlWT I 

^ ?K 

^EZFf ^ 'qM-aft % ^ m M ^pr f % ^ % 

I— i:^ ir ': 5 ft ^Tcp3mi% % ^ ^raflRT ^ Tiq '3tRF#5R, 

RIStRR, %, ^rf^, tB?Tf^, fcTirfiR, ■SRcRIT?, %#T, itRP, 

cIRs^fe, ^FTpTf^, m, Sf#T, 

f^, tefl, %, 3nfe I ^ ^ tI f I 

^1%^ m R RT#T mi % Rm ^ ^ ^ I M t 

'Tt f 'STj^K ^ ^ W, Rt % 3T5TR % <3TSTcrr cItI' f^r^fR 

% RTRT I ^ifcRnR (siunpling) cBT% W ^ ?T^ cR 42'%' f 1 ^ 

W ^1- ^ ^rantejfR, qf^filWT, 

'RR%^??ft'35RRr I 

Tf^ 5Tsa;; t ^ ! ^14lM % RU? ^ ^ ti<s9l 25 IRR ^ cRT ^ 1 1 

oRftRRRF 9T^ 

HffrfRRRi cR -STJcIR ifr ^ ^ 1 tlsnf^' % RH % ^ ‘RRR 

(concepO ^ RfT I, ^ fsiW^ ^— 

ampere (A. M. Ampere, 1775-1830) 
coulomb (C.A. Conlomb , 1736-1806) 
farad (M. Parackiy, 1791-1867) 
gaus ( K. R Gaus, 1777-1855) 
henry ( J. Hem 7 , 1799-1878) 
oersted (H. S. Oersted, 1777-1851) 
ohm (G. S. Ohm, 1789-1854) 
volt (A. Volte, 1745-1827) 
watt (J. Watt, 1736-1819) 

tr TRT l%31# R ^ 9"^ ?RT?R f I 
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clTfft 


^ oqf^crrcrcB m csr ^ ^ I; ^- 


^ HFi <sm^ iTpfl 
'3n%T ^srir f^ 
mm ^ wiPTTit 
^ #erft % fsfwT 
cCT' 

Tm fHrf^ 

CRT ^ 


^ cfn^ CRT vm 
ni|i| (tlicorem) 

TFR f^Fim 
TI#f7 mSl ^ 


^ #( JJ^teR 

^ ^ITET 106 <l0l0Pl'^ '^^fcTr^ (eleinenis) ^ trcR %, Pn tilHI-'<^i'{1, dioll, 

WT, ^ft^, w, ^ 10-12 §T^ cfr ^ mmj I, 'sftT §>? 

IFR^ Mc?I'^IM 5R ciirbon, ca calcium, F llucriiie, He Helium 3ilR ^ MOlo efS^ ^cll 
1 1 ^ ^ itclTl 


’TM 

^ ■qcF Hrm ^ I # ^ Wlt$T ^ 13=F 3T^ ^ ^rcjfj 

ok) % SRT cRf M 1 1 ^ W W #jf#Icr ^xyz.abc^^^fs# 

sfr I HoO ^ FT wm^ ir, m m f^rmf ^ Wf^ Jtttr ^ w i- ■sltfM ^ 
m % arf^, ^ ^ ^t^ bi Tfr I Picb. (b, nil crtt I ? 

IM at^FFR: ?T, Fo q- efk ^FT^ i^4f I FT ^ ^ ^ I 

TtraF I %R F fHt TOT ^ HPTT ?«TF I? ^ ^ ffe ^ 

I fl^ ^ ^3FTT ff I i^TFTT ^ ^ % FFftfSpjf #? tsllf^' ^ 

m I ?TI^ ■sfT ^ Tlt^ ^ ^ I fl^ ^ %Tf^ erj^TTO ^RT TOFT ^ m 
FF, F#PF ^ Ft $i^wt ftRfkr ^ 1^ I TOT tofr ^r ftrr ^T^rott orr^tT tt 
Wq^T tr 4t, TORT STTOTTF 1973 t SlcRlftcT g-aTT 21T I M t Fe% 'JTcR T^T t 
^TSTiciTt mk wt ^ anf 1 cTF ^ttoitf ’ t aTTETT-ar^j^ I, afrr 'arf^ t arf^ 

^uraft % TO ^ 1 1 tr tof 3t^ fNt t aroer 1 1 ^ arorT ^R^rrart % to tt 

^ 1 1 fciroff #T ft^-TO: arjFcr Fit 7# f ft fettErroftF ftsrr % ftq 
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'STPIcIT^ 1 1 ^ tR fTR-fcfW^ cFRfejT ^ 5raR^ W f 1 ^ ^ 

#1 #T M I, ^ WIFI ^£1R°T fl^ ^ ^ flclT I, 

fcf5iH ^ t^^tw % ^ I %ipf Hf?r ^ w^rr ^ |cr^ cr^tt i ^ w. 

^srar I fl:^ HTsw % wi ^ ^ f%?nf^ % m«i siter ^ ^ t5t i 

% 'SfMr ^ '3iPiiji4di RT 4'ifrRiT ^ ^ tn%tT i 

m *PTRT% 3R 

=g?i% ^ #it ^ ^ ^ <3?^ 
^ m -OTIST fir?ZTT ffe M 1 1 ^3WlRr FI?W rectum ^PT -314 I W^FT I RT=f 

rectum^ ^ OT^f % 4^511, 4t R? cf^TT §311? ^ ?T®i Ht 2TT intestinus rectum 3ltcr, 
^ ^Sfr 3TI# I cfcfl I intestinus W •3fh: rectum ^ -3^ 3 t4 ^ ^ 

W I 

Btiromcire eft I WTFRR RI -314 ^ W crrg^iwfr I 

Artery = tiir tereo ^ 1 §TFK ^ 'dm 'TOT f4) ^ ^ 

^HWi: ^ I; ^ ^ IlFl §3IT % Till ^ #rIR ^1 I R7 
®RT T^, 3 t 4 d<ll I 

Ptu'affin W %, p;ir + affmity, f^RT^ OT 51=1 ^ 4t51 ^1 I 

Hysteria ^RT 3 t 4 eft I ^ "ftTr, ^ gjr fPT, eft ^ 1 1 

Apron =P-n t? ?]^ 4t 2n Amipron, na % ^21 =WT ^RIT ofR an apron ^ 3 t4=1H 
^ W 1 

Quam ^ 3 t 4 I I w ^ FRfeR % fliq: 5[^ ^ ^ W I 

Pollen ^ 3T?f efl t ^ 3TRT, l=he^ WT 4t ^Idl 1 

Oxygen = Oxy Istil^, gen =R<^ =tMI gen 

f5T-5l5Er f^lTHf ^ SKTTtfft 

WRlf^lTR a[5t W 5?1 ^ 3lflr5TFft cRt Slf^ ^ ’^^^t 1 1 fS 
Sn^3ft 4) RPT f*! 'didfl ^ t, ^ ?fRT, 4T4t, ?lRr, dT=n, 4td?f, ^jfRlT, ?ffff, 4?! til';, =R5i4. 
RRT #? pmiel; ^ 5^5 % ^ ^ I; ^ 31T#rR, fslFl?!, t^Pft^, =bl^r^ 1 ^ 

^ ^ 51^ T5eft I frRScRtt, ZlZfl 3fR 4teTT I M ^ HR: #4f ^ HftxR 
4t 1 1 ^ HRf 4t4 H)T 3fR cRl, 3RT 1 1 SRT^, ?fe4t, 

^ETRR. Htr 5TR f I ^ I, fFHH 1 1 13Wif 

CRT R%T Fre: 1 1 3r4 ^ m 1 1 iswif 3fR hrr! crt sratH rss 1 1 ^ ht um ht 





ium ^ ^ %, '^beriuin, chromium, potassium, beryllium, lithium, inolydcrnum, 

sodium, titanium, strotuin, zincum. ^ one ^ ine, idc, ol, osc 'STlf^ % ST?! 

we f I e3T6wr ^ ^ ^ f I 

?ft =FRq% ?TrW ^ 1 1 ^ wr genus <3fk species 

% WT % WM ^ t, ^ ^ if ^ f <3fR r^ ZTR Cf7:(^r 

^ efif^ f I ^ M ^ ^ '3mi I qrfqrfg^ qff ?raii-q# 5 ^- wrif 5 ^ 

3TPT q|f 1 ^-^ari gift wm\, atrif, wqrcr, WRf anfe % ?Twf^4cr ^ 

atf^ |i 

?!=? ai^ arrfgpsRRf ^ ^rtw wfw 1 1 ^ ^ wlf ^ gf|t 

^?frq ^fM -afk 'aMPiq^ qff ^ 1 1 'arFf an^ ^ i%T, 

’ 3 iTK % qw 1 1 i iimlqfiq', TfM, tqfwr^, Mq?R, Mwq, gprWzr, q^ft 

cj5T ’ffer, ^ST qq^ ^ 4fZT, c^-t, qzwr, ti%s ^ ^ wt I i ‘itfMt qq 

qcR I sgrfqqsT I wqMsTH cRT fensff ql^cf 1 1 ^ qit ^ 'wit^tr 

Kymograph, palatograph, seismograph atiR lf=r ^ ^ I ^ '^flfcW RI5IH ^ 

?T«ricii?ff TWR qft 'aTtr^TT arTsTcE 1 1 

gf? R151M qft eftqj ^ jraifer gR^ % itrt ^ % i 

WTTW 

1 . fci 5 TR g§ wsrr ^e|; Hifl^ R gift mqr gift cR? anj^ ^ l 

gfiFRT w\^ q# li 

2 . M wsfT ^ ^ I, qM ^ ^ i arggiR arr'HR 

aftr ^ |i 

3 . aTfgg?) M 1 1 Ifiiftqi' ?ts? g^r ^ = 1 ^ 1 1 arqgngr-ww Rt 

gftt-^ I; aR% ^ |i Fnftw ^ gRTw gr? I Rb 

RmFft aiq% jrqtqr gift qi^ gift feniRTT wt Ii feifeR afti ^ 

qtMq giR ^ li 

4. fciirpft gift #?: argff^qfRT ^ wrw ^ f I gift^ gpjfqR ^ f i 

gpRqf^- 9TRr, wiRiRi 5 )m afk an^ra^w ^ qf f % gjrfR 

^Ni % 3^*11 gR^ WTRT ‘HI'^l ^ qini sHI^ eft ^fR aT$efl?ldl 

Wft I 
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5. sfTwr ^ ^ srfcT^sT ’fr ^ 1 1 ^ ^ ^ 1 1 ^ 

^ ^ ^ ^fr cRPT w ^STRIT 1 1 

6. ■^TFTRT "mi ^ % fc[^ fi 3ntrtTc]^w=f?r=i5^^tcf^ 

1 1 ^ t 5M: ^vm % ’ft^ t ^ '3^'^ ^ ^ ^ ^ 
^ ■aTFr^ 12 ^ ^ ^§PiT i3W f^l f=fin^ ^ "Mi mi 
qspw M 1 1 Mt 

WliH ^ Miff 3^^ IJSFR ’rf^- ^ ^ 'RM, % cfTcPT, f^RFT, 

Mft^rsiiq I f^ gjSJT ^ (M ^ ^ TT ^ ^ 

'^>6iPi'4i i 'iyl ^ ^iMi fl(^l ’3T?nT"3i?n^ i 

7. 5IFT: cfiT viTxl|<u| 3lM^ I ^ ite flfer ifj cj^ '31131% W^ 

'STTT^ ^ ^ fl% f% f%^, ^ cRf^ ^ I 

551|1H<1i %t?T 3ttK‘J| ^ fl ^ I ^ f ^•dM ^IcT*^ t I 

8. 'mwT 1%^ 3fk w %t -ait^i^#) m ^SFT ^ 1 1 ¥fflf^ wr?iH 

^ I eft %[Fr %t ^ f^ciRsrsiH, #;: ^Rtf% mR ^ f , 

^IM '% Rtdii ?7lt d' R 3T?T=HR 1 ^ ’TU % ^^TFIRT cRcflR ^ 

eft (^5ll'l %t %t? J^eRfl T? ^ I ^ dTJ^ 5l(^< f — 

cfqr t? ^ f%7fr ^ diyU'Jl 'dM ^ % dRdlhel f%^ % : 

HPm m RcFTT I— n, ^ ^f, ^ R I '3^ SfRl? % c?iRir[ cf? 
%leTT I, ■% I 

3tk fctfTFT %r 'dM R 1 man is a meuizoan, iriploblasiic, vcriebraie, iniuninalian priinaie 
H5>zi ^ f%ffR%t, RRNRJt dicing 1 1 

aRdlMi ^ — ^'llie number of reacting molecules wlK)se concentraiion alters as a 
result of chemical chimge is known as order of reaction. 

^FF[?T ^ ^ cim %fT-m?T 'Snm I ar oi^ctk 3if%cRRcFj 

^sTj^t %t ^ TTi^n, f%w <midRi=b dRcietd % qRiJim % a Relief ^ I. -siRtf^iiT 

%t %tfe ch5(T||(^ 1 1 

I RT W oq|cb<u|; qM I 

cfd'aif%f%5lR R spiiKlle cT^ cRlT I? i %tf§TcFlT RfiTRR ^ Rr# % 

^ ^ % ^TTST-^21 3^ #1 ^ 31RHT Rsft m file# %t 3TTff% ^ RrM I ^ 

^ el^ <3TSRn (cbldldfd) m f%W 1 1 



14 




CET 9T^ I heterodyme I qf^TTSIT >31^7111^ 

^ ^ Mt qf^sTT qi# gf%i ^ 'arfTqj^ ^tq ^ wq ^ fw 

qi# ^«IT#T M ^ cTFl ^ W1 I ^ Mw W 

'Sk q^E 3iTq m ftR 1%^-qqq cr^ cf5t #?t I, q^ afk 

qq 3#jw ^ f^rf^ -oiife-ij)' q?r 1 1 qiqr cit q^r tq 

1 1 qq %Tq q?)" qiqr q^ qfq^ qqr ^ 1 1 W qqiR fcfwq fci^ % ^ f^qrq 
qq: qfq qR T? ^rrar li 


\ 
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^ ^ ( c, 1) 

a«iT (H, 1 ) (c, 1 ) tf'j ; a4 tq a r 

SJ3FIT 

3lR?f RlirtH fHT-486001 (*ro ffo) 

prra--fep^6,i996] 


^aRRT 

^ ^ M W (C, 1) 

WT WR aro- gjT ftif^ at!i^ ^ M ^ (h, d 

(C,i) 'R ^ wiyf 5nt^r Rjrftcr 1 1 


Abstract 

The (C, 1) transform and (H, 1) (C, 1) summability of a conj ugate 
derived Fourier series. By Neeraja Sachan and Y. B. Shukla, 
Department of Mathematics, Government Model Science 
College, Rewa- 486001 (M. R ) 

In this research paper the authors have obtaied the (C, 1) 
transform of conjugate derived Fourier series for the first time 
and have established a pair of important theorems on the (H, 1) 

(C, 1) summability of this series under sufficiently relaxed 
conditions. 

1. ^ 

3FRr M X ^ ^ s„ ^ (H, 1) (C, 1) Rqt^ M % (C. 1) mrr 

a„ % fwrar 3T2fcn (H, 1) ?iqTcR % M ^ qR^if^ici feir ^ 1 1 arcr: ^ 
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= __L_ y s, -> CO (l.I) 

^ logn t'T'n k + I 

RR o„ '3TTf|[cF 5„ cfjT ( C. 1) MRR Pl^l^d WT I, cR ^ X 
^ s% iM (H, 1) (C, 1) ^R5WRft 1 1 

i% sraw {-k,k) ^ (L) CTSTT '3TRcf 2 n ^E#dr -an^ *45<7H 

fix) cf5t M ^ I :- 


I 

y Aq + S ( COS nx + /;„ sin nx) = X ( ■'' ) ^ * -2) 

n = 1 0 

^ M (1.2) c6t I 

^ JIcflR Wf>Z c^t Rlcfl I : 


^ n {h^^ cos n x - sin a? j ) = ^ n B,j ( j ) (1 .3) 


M (1.3) ci?t Hfoft P^fix) ^ ^535^ ^cq?r Mi 

f , W t : 


X, n (a„ cos n .v + sin /i .v ) s X ” ( -'' ) 

n =• 1 1 

d’STT S tp ^ I? #5cFff cpr JTifFT : 


S(() 


f(x + I) - fix - I) 
4sin t/2 


(1.4) 


< 1>0 it) =fix + t) + f (x - t) 


h it) = 


<^>0 ( t ) 
4 sin t/2 


2 . HwlN’II 


xMr M' c|?r ^R5er#!JcTT ^ cfm % 

^r ^RuihT cpt cg?T^ ci^t (H, I) (C 1) flW’il'ildl ^ SRTI% Hpi(# |d[ ^lcf#Tr*-^' 



M . . . 
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% ^ ^ JT^ Fnf^RT fer I : 

A : ^ 


G it) 





( 2 . 1 ) 


^ I nB„ (x) = 0 ((W,l) (C,l)). 

1 

B : 

G (t) = f^\giu)\ dll = 0 ( / ) ,^-^t 0 , (2.2) 


cr«IT 


gii) - g 


^ n ^ 
t -{- — 
n 


V 


j 


iog {Vt) dt = Q (logn) 


(2.3) 


K/n 


)I -4 =>o . ^ r| ^ ?3FT!^ '3RR I, ?(=( 


X nB„ (Jc) = 0 ((H,1)(C, I)). 

1 

A ?r?Tr B ^ ^ SRT PinfciRi^d ^ asjiT, 

a5tf^ M % snflra #fT S„ % ( C, 1 ) W1HR o„ m wfr tt fen I ; 



sin n t 
ni 


sin nt 

i 


dt + 0{\), 


(2.4) 


311^ 5 £nic*(=}i ^ jc ^ stei 'Srar 1 1 

^1^ ?^TRr 'l^dlT (x) ^ ^ ^fPT S„ % (C,l) 

MRR a (n ,t)^ Pi^f^iRad M ^ WT ^ aiH '47<Hi % 


% 

a (n,t) = ^ 1 (; (f) 
0 


2 sin n t 


(1 - cos n /) 
n t 


cos nt 


dr + 0(1) 


n t*' 


t 
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?T«iT wif o 


(2.5) 

^3^9^ (2.5) ^ fl'^RcTT ^ A ^«Tr B % hR'^ihI =1^/ ( x ) ^ 

q^lR^ M ci^ ^ |q ^RtRct ^rr I f%- ■ 

1 . ^ 


H (t) = j \h(u)\ clu = 0 
0 



0 . 


(2.6) 


^ =g?FT qilRiR (1.4) PlnRlRad ^FRRT % 1) 

(C, 1) ^ I :- 


f 

lim - 

« — > ooi^ 



4 >o (O 
sin^ t/l 


(it , 



'■RTra^ ^CT ' 3 Tf^ ferr 1 1 


2 . ■qf^ 


H {i) = \ \h{t)\ dl = 0 {t) ,^-=3^1 ^ 0, 


(2.7) 


d'^JT 


J 

7 C/T 1 


hit) 


t + - 

V " y 


t 


log ( W) cfl = 0 (logn) 


n ^ ^ T1 tTcp ?pn^ otr: I, ^ cgcq^ q^lRili' Mr (1.4) 

^ Rt# WERT % (H , 1) (C, 1) ?r^ I - 


lim 


^ _L' 

4k 


I 


I-O (O 
sin^ t/z 


dt , 


^iHicOri m aif^ 1 1 


3. arivfcdH 



^ . . . 
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vM f^TRlfecT 'SKcfi^ Ci5t #fl- 

V / * \ = 2sin n l _ ( 1 - cos w f) _ ( 1 + cos /z Q 

nr2 nt ~ t 


(3.1) 


= 0(n), 0<r<^%f^ 

i = 0 (l),«^?qTf%l34’3^%f^ (3.2) 

k = \ ^ 

£ = 0 (log VO, ~ < t < (3.3) 

f s O-'') 

(3.1) cf^T Hi[?Rn^ fen ^ nninr 1 1 >311=15^ (3.2) n«n (3.3) 

feim^ft^' >#1 ^ nnr ^ fe f , 3TFf5^ (3.4) (3.2) n^n 

(3.3) ^ nm fen ^ nwr 1 1 


4. (C, 1) o (n,t) 

1 

qilfeR M x « ^„ (^) ^ -anf^ feiSn ^ wm nm fen t: 


JC 

5 „= i mA,„(x)=i j [f{x + t)+f{x-l)] 


Y, fti cos mt j> dt 

m ~ I 

= ^ J %<ni {sm 

= M <i>o(o ^ ’ 


sin mt > d t 


m - I 

r 1 ^ 


4 sin - 


dt + - 

K 


V 
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%51T ‘m ^1^0 ^SF?rT 


. It 



cos 


/ 

j n + 




di 


(4.1) 


^IT S„ % (C, 1) # a (n . / ) arr a# |q cfaiT /; ( / ) = CI>,, 

( / )/( 4 sin //2 ) (0,n) (4) ’mt fr (4. ! ), qftW W (C, 1) ^ia^FT 

^ ^ f : 


1 f < 1^0 (0 

o («,r) + — J — - — dt 
4 7t J .sin^ r/6 


1 

n K 


J 4 >o (O I 


- A 

dt 


( r\ 


cos \k + 


2 sin i/ 2 . 


dt 


_x. 

n K 


0 k:-\ i 4 sin- J 


— J‘l>o(<)#- 

nrc ^ ^ ^ ' dt 


■sinl - sin (it + 1) / 
4 siir 


dt 


J- \AA 11 

nn { 4 sin t/i 


. _L- „ (n-^- l)cosOz+n/ ^ 2 

1 sin^ iA sin- A 


dt 


1 

n K 


j hit) 


sin 



f * ' 


sin 


t 

sin A '' 


ncos (n + Dt 
sin 


dt 



^ . 
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1 

n K 


^ h(t) 


sm n t cos n t 


4- 


. r . { ^ t . t 
sm ™- Sill” tail - sm " 


dt 


n n 


jk(f) 


, 1 

n. cosj « + - 

_l 1 


■ (/? “ 2 /I ) sin j n + ” 


dt 


J_ 

ri 7t 


lii(t) 


( 1 "■ cos n t) sin n i n cos n ! | 

sin tA . t t sin lA 
sm - tan -- 


•7 ^ f \ 

-f- ~ j // ( / ) sin In + dt 


di 


1 

ri K 




sin n t ( 1 - cos n l) _ n cos n t | 

. t ! sin !/i sin '/i | 

sin -- tan -- I 


dt 


+ ()([), 


n — > cc , 




TT •' 


2 sui nt (I - cos n t ) cos n I . 

; ; \dt-rQ{l) 

n t ?! 


n ?‘ 


s4.2) 


/? ( / ) 


! 


t i 1- 
sm - Uin - 


m\ It (j) 


sin 


/ t 


w |q f 3fl< wr srrot 

r 1 2 


j sin ft; t 


0 ( t )cT2fT 



22 




J (1 - cost! t) 


sin ^1 


1 

JL. 

t 


\ 


J 


d t 


K 

< - j I /? ( o I I 1 - cos « / 1 0 ( / ) ^/ ? 
^ 0 


= 0 j j l/;(r,l/ dt 

= 0(1) — > oo 


I h (/)l dt % ^!FnRTRqT9T % I 

nw MRR wr ^ !Tm |3TTI 

5. 11^ 1 ^ 

^ (1.4) ^fPT S„ ^ (C, l)^qH( (4.2) % ^FSRW 

% mz ^TIcTT I :- 




%(t) 


4jc ^ siir i/i 


dt 




2 sin n f _ (1 - cos n t) (cos n t) 
nt~ nt t 


dt + 0(1), 


FT 5 > 0 ?TRT ster t f% yRisl'tr (2.6) ; < 5 % ^ET^E ^ I, OTcT: 


K 

o (n,t) + ^ J 


%in 


Q sin^ 


dt 


2 

K 


Iho 


2 sin w / ( 1 - cos n t ) _ cos n t 

nr nt t 


dt+0{l) 


(5.1) 


(5.1) SfTT FIT^fiTT <SRf?M ( 5, 7t ) ^ 0 (1) |, n oo , 

SF^I^T cI5T Frat^T cR^ 1 1 


'3T^ o (n,0 WRR ^2lfg;S„ % (//, 1) (C, 1) mF^R ^ H (n. t) 5RT 



cgpTif ^ . • • 
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f^?;f?rcr ^ fCT (5.1) , ci^fT 


1 r Wf 

H (n, t) + j- J —T” dt 

^ 4% , sm*” K> 


- f dt 


5 « 


^Tcto-n (n-A:+l) 


1 r 2 sin k t _ ( 1 - cos A: Q __ cosj^ r + 0 ( 1 ) 


0 /:=! 


y„ N 


IT log n ! (•„_|;+ 1 ) 


1 r 2 sin k t (1 - cost?) 


0 /t= 1 


o ® ^1 r2sinl:t ( l-cosArQ 

1" <'>^,(^^["3^' J 

V« AT — 1 


2 y 1 U/ + 0 (1) 

t: log n j, , _ , 1(" ' J 

y, A. — 1 


^ I |-/i + /, _ /jj + 0 (1),’^ 

3fFfj^ (3.1) ?r2rr (2.6) % ^ - 

Vn n , 

I , 1 1 f I,/,', y V {k, t) dt 

l^‘l " log" 1 ^ 


< — X 

" log« 


1 f l/i(r)l 0 (<:) 

(n-k+l) Q 


-J— 0 (n log n ) j I /i ( 0 1 f 
(ogn 0 
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%jrr ?r«JT §jafFfT 


= n -> oo 

WcBFFT cTS?! (2.6) % ^^f5l#T ^- 


I hit) 


2 sin k / ( I - cos k / ) 


- log/I ^ k(n-k+ 1 ) { ^^1^2 / 

A = I % L 


f i 'l r (' I 'i r f \ \ f 

'“Utoi 7 7 : '" 

> L V / K ) -v„ 


0 ^ - J [0 («)] = 0 ( 1 ). 


JT: -aricflFR (. 14 ), ( 14 !c(>rt 4 cfeiT ( 2 . 6 ) ^- 


!/;(/)! 


0 [ log (!/r) 1 d I 


\ y Vn ^ 




! i + log Vi 


:;i!ogi/./i -72 I - 


I 1 'i 

~ 0 (*) + 0 j 0 { log A! + log « ) 

= 0 (l).^- 3 ?Tf „ — > CSO ^ 

'3F^-‘ (5.2) ^ (5.5) ^ % W?! ^ PI qit f 


H (n,t) - - /- I ^ 4 ^ 
^ sio^ ^ 

Ms 



¥ 3 *% ^’^ 1 ’ . . . 
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= 0 (l),^^rt — ^ oo J 

^ 1 ^ wr% ^ M li 

6 . 2 ^ W!% 

?}f ^ ^ I 5 T^ 1 ^ ^ 3 ''^rq% ^ HRcb'Tmi ( 2 . 7 ) % ■ 3 Rf%, Ii ^ h 

0 (1) I, n — ^ OO '3kT: PFf^T 2 ^ W FTlftcT 

cRTiT #TT 1 ^’ ( 2 . 7 ) W ( 2 . 8 ) % ' 3 i#T 


/, = 0 (l).^-^n oo. 


^ fcRR cR^ ^ f:- 

6 n , . 

1 f / 2(0 Y COS ( n + 1 " i' ) / 


^ log n \ t 

"^'n k~ I 

1 f h(t) 


dt 


1 f /iCn , , .’T' ('cosArr 

*■ j 

1 Jim, i„(„^, 


dt 


log n 


% 


^'=: 1 V 


S IB tC t j 

k 1 

J 


\dt, 


= h.i ^ hi 

(3.2), 3105?): ?)Ml=b">rR ^ (2.7) %- 

J liMl 0(1) dt 

J t 
b 


\L 


3.2 




= 0 


0 


( 1 ^ 


log n J 


^ 1 ^ 


1 1 ) 

0 (l) + j o|- 

7t/n V 


dt 


ylosn ^ 


[ 0 ( 1 ) + 0 )!og/i)] 


=0(1). — ^ C» 


( 6 . 1 ) 


( 6 . 2 ) 
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ter riwrRf ^rm 


'3mt cBT /j , 3ITcS?FT te f>T tet I : 




M . . . 27 



= y, + 1^2 + ^3 - ^4 + ^5 + 0 (1), HFiT 
(3.3) ^ m I ^ 



= 0 ( 1 ),^-^ n CO , 

T^' 




28 


%5Tr WT rfSlT 



--> oo, 




13^ . . . 


29 


= 0 


1 

log n 


2 % 

f 

% 


i h (t)\ 

t 


log (M)dt 


cf^ 


2% 

= 0 in) j \liit)\dt 
v„ 



logn 


s 

j \hii)\dt 



n 


= 0 


ilog(5-J)l 
( 5 - ^ ) log n 



= 0(1) , ^ ^ n ^ oc 

^ 51^ I % 


/jj = 0(1)^-^ n — ^ oo 
SRlcf: (6.1), (6.2) ^ (6.4) % ^ | 

/j = 0(1),^-^ « ^ oo 

n^T 2 FnftcT ll 


(6.4) 


firSTcTT-WR 

W ?itEi ^ ^ '3nc(T#T ^cnPlfd Jiraraf iJto ito 

T:nTo xfj-o wm % ^ ^ fell I W #o ^o %o 

§Ftf, msmw Tif&irr, aicf^^T 5RTN% w^m f^mPT, M ^ 

t, f^ ^acjj ^ ^ T^^^iicfT % % '3imt f i 
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TJo %o 

l^RPT 

pnn-I^H^ 1,1996] 


^IRRT 

^TR % '^dl ^ ^ % 3T5TR ^ 

'ST^ZPR cIT^r ^ "cRT 1 ^ 

wr wi 


Abstract 

Pesticidal Impact on Fresh Water Teleost Channa Gachua 
(HxAM) By A. K. Shrivastava, Department of Zoology, Hawabag 
Women's College, Jabalpur 

Kelex carbaryl a contact stomach poison is being used to control 
insect pests in the rice cultivation. Its toxic potency in solution 
decreased with an increase in exposure period in air. The carbaryl 
was less toxic to fresh water fish Channa Gachua. 


irenw 

EJR ^ mm WIFI W 1 1 ^ cW 

wiM ci?r SIR % iM ^ M % ^ 1 1 sir ^ M ^ % 

FlW ^ RWff % iM ^ R5^ WR ^ OR^ltST WIT I TR'*' IIrr'-''' % ^ 

% ^BRR Wf M ^l5t ^ cl?)- ^ 1 1 Wcl? ^2IT 13^ 

cR cBpf 1 1 ^ M ^ W WIT ^ ^ W cBT fir % 
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:^2 rro %o 

^3TRTT I cbiIRti ^ ^efit m^-arr ’ra# qi 

1 

SRklPW 

TSTf%T FTZ % 80-140 1TFT W ^ 4f%cf ^ qT^aiT I % ar^RT 

^qr WW ^ I MPT^TIRTT ^ cSR ^ ^ ^ W W I ^ SWOT 

wf ^ 28 + 1° cTiq- qr qir 1 

f^qr^of 5FT^ qpi^ (A p h a i965) ^ qqk f%qT w 1 ^ 

aqw eft sf Rsfftft" ^ lO'ftftR ^ ft qqffer eft w^aft ft w w I 

qsftrftf eft ^aiT teRr w 1 qftft % ft^R qf^ qicr: ftqft Rrm qft qq^rr w 1 
fftFT qMR qft fen w I 96 qft cR? % -wsr ^ arsm ffen w 1 

cR ft TL mRH fftfe ftfe eWT fftfesiRRiFT fftfft'^’'FRFr fR fet nft 1 

ftRftnp eft Frfefe RRRT eR qfeTR Fift SRT 5R?nfer ^ ft fen w l 

^ 48 hrs. ILm x A 
S‘ 

nft c = ftRife Fifefln ^TRnr 

S = 24 hrs. TLm/ 48 TLm 
A = RRftn Tjtjjq? = 0.3. 

?nfti ftiEferfftR ^ qftsm 29 ppm (24 hrs. TLmnR) cR fefer eRffer feran 
ftnR aft 5, 10, 15 , 20 nm 25 fef feq % feft ft Fnr ft ^ ftt? fen w l 
an% ^ qcF ft arrarr ?ft w nsfen fm cr ^ qr eR arcRfteRr fen nm I 

qferPT ?fsir 

wnft 1 ft RR I fe RW FTRfe qM q5t aferfft Wfft jft ft fe r ^OT arifefl IRR 
ft I qlft 24 fe: qi fei^d! ft 1.3 ^ ffe ^ I feftw nnffe eft qf ^ip§RT fer qr 
n? Fifefe m, 4.41 ppml I ni5 ft ^ qfe q^ fn m fefe ft 

RRT TFT (nRft 2)niRT 29ppmftR ft nW RSft ft feft TLmRR 24 ftft «n fft^ aiR 
W ft^ ftt 5 feft dejj ^ ft fejT W, ftnFnR5feTftW'#!:i5 feff 

ft RIF ft nsft nft nft i ^ rf |an fe fftfew Rqffer eft fftftft 5 fife rW 
ft 5 feft RRl Rft qft 1 
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if ... 

1 

^jifft^r % (’ftfl^j^ zra^ ^tR 
wqr #ntt (f^ ^) 


WT (^) 

^11"^ m (TIFT) 

T1 m (ppm) 

f^^irRT TfrRTq: 

24 

80-140 

29 

26.5-31.5 

48 

80-140 

‘23 

21.0-24.0 

72 

80-140 

18 

16,5-18.0 

96 

80-140 

14 

13.5-14.5 


2 


cb'ifft^ k ^f $raR 


IclvRR ^ TTFsRT“ 
(ppm) 

TttOT % =115 ^ <gvll 

-31^ (M ^ ) 

Id'll ^ 

FSfM ’Tfr 

29 

5 

2 

29 

10 

25 

29 

15 

45 

29 

20 

45 

29 

25 

45 


chllR^ <3Ta[f^ 1-^1^ cR 96 =Pr LC-‘'° ’TFT % f^ 2.91 ppm SP 1 

^ ?TT^ Hfl'm pth ^ tt#t 1^ i f^^=w 

cBlf% Cfp 5RR feqr ^ ^FT 5fR fcrlm WT 1 1 

1. <3T1!M ^TRo, iMo T[^o ^flR, 1983, 53, 157-16. 

2. qf^cR (APHA), American water works association and water 

pollution control. Federation, 1975 Standard Methods Examination of water and waste 
water. 

3. ’fi'o, rlW #r % ^o, The evaluation of toxicity of industrial waste, 
chemicals and other substances to fresh water fishes. The Adantic Refining Co. 
Philadelphia. 1945 p. 256. 



.H 
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9ft 3n|i% >R 

^jniR9ftPnfeii 

[5Tra-^jpraft 8, 1996] 


TOT 

*451 50-500 qfelT ^ 311^/4)1 3Mf^ 
^ Wcf - % A,- 97 mira’ 951 31^219'9 ^ W I ^ t f^TTjR 
EIRI i ^ ^ 391 - % A,- ^ fRl 9191 W I 

oEflMl A,- 9ft9391 ^ 9ilgfr f^’-rl % 39997 97 ^ 9^ 1 1 


Abstract 

Dependence of the Joshi effect on the frequency of the 
exciting voltage. By Jagdish Prashad, Q\emistry Department, 

Meerut College, Meerut. 

Influence of the frequency' / in the range 50-500. Herts of 
the exciting poteirtial on the Joslri effect — % A,’ has been studied 
in a hydrogen ozonizer. Increase in/ has been found to ir. crease 
the discharge current i and decrease the threshold potential 
and - % Aj . These have been accounted for the Joshi theory 
for the phenomenon A; . 

97 ^ ^jfr^fr 379171 Tf5Pf|7f 9^ ^ %\ ^ % - % A, ^1 ?17T 99 3t|cwl3T9 

^ ^ ^ 3n9t#T TIM ^ ^ 1 1 31ci; 3Mte 3^ % 3R1% 

5ftf^ ^ W =151735 351 3fSPiq ^|531 W 1 

35 




srjffi 'OTi^Rnr, ( pH 2 = so mm . 30° C ) c[?r 50, 60, 100, 500 

^ #o SRT ^#3R % 11^ qf^ fcn3#T enRT-aiwT ^ ?irt 

200 ^ 220 %e % cjR'4)a ^ #T 5RT % 'SRPfe' EfRl cfil' ^TRHTft 

SRT Wr % ^ fIM ^ W I 60, 100 cM 500 

^ #o c|^ qiK 220 #o #o qr cfiT?f cfT?:^ cTT^ 

qfkfM q^ i%qT w 1 ^ ## qqrcT, a, = ^ w ^,% a . 

qq qR 100A//0I1 

»#qW f^^qRT 

/% 50 t 500?^ ^ ^ ftmR F„0.50 t 0.48kVcR7 qz Wl 500 

qo #0 % «3Tfc[f^ 50, 60 crar 100 i^o ^o % qT«r Prt^j - 
qq §3 tt I tRT f^tTcf V qr f%q^ ernr / qq qn q^^^Rq^ 

^o #0 ^ <3iT^ q5t ^ % qrq- q^ |3fT qrqr qqri / q5t v% wqr ffe q5t qfcT, so 
q5t ^ 500 % qrsT q|q ^arf^ ?ft?r 4t l qit^ ± a^ ^5r#T q^' 

qr I feqqq % ^tqq, qr# sirffM ^ v„ qr 100 % etrt ^tot iatt l so, 60 

qqr 100 q5t ^o lEfto % qrsr - % a,. o.50 kv qr lOO # 2.20 kv qr 15% qqs 

wr qqr, ^qqf^ 500 q^t 1^0 #0 % qr?! q? ^ qf^ % 0.48 kv qr 100 % 0.96 

kV qr w fq% q^qig; 0 qqr wr w 1 

cfF ^iqq q^ y % ?f^ q^ % i ^ qicT % q^ ^ I, V^ % qm /^ 
qfMqf'^1 % q% qp- f 1 qr^n q^t pFir ^ qqqr % 

qfecfqf % qf^ y^ 'srftiqj ^ l /q^ ffe t y,„ ^ jffer ^ p '3T^r?q % 

313^ ll 

/-y'3#iqrf % jqp jtw ^ oimu, qqqf^f*' fcRnr ^ ^ipR, 'SRRiqq^ft 

ATi^^T q 5 l ^ % > 3 TrqR qr q?)' ^ qqKft 1 1 / % qrq i ^ 3 % 3 ^ qqqfkrf^' ^ % 

qqn 1 1 i^„, ^ a,, qq ^rOT q #11, q^Mlq ^ % qqr 3 nq#Jiq ^ 

qtM p qqqqf"^ % qftqrqf % ^13^ 1 1 aiq q, p m % a,. 'STf^fq^iq 1 1 

qf^ERR % qFqqr ^ ^ qftqFr v^ % q^ c(5|- ^afR ^Pr cfR^ f I 

ftpRft ^ % Aj qi/ CRT qqrq, q#pq ^ q^t qq oqrqqr qqqqr q 5 t 

# qqqr I Mr qrgr qqr I fe, ^ Mr, qqn ^ p, aTT3f^/q5t ^ % 

% A. qz ^qRT 1 1 TRp ZTSqqq % qjq qpu||^, qof-fcrMr % M % qqnpzq qrfM 
Mr % <snm qr qi^Trqf^^] ^ ^ ^ ^ 1 1 



^ qr swcr... 

^o i:ti{o qf^ ^ 'SnqT^ I ! 

1. tT?ro q?ro trt ts', %o %, yt#o q^o ^o, 1945, 22, 293 
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% ^ ^ RSI 

amo %o TOnfta^rsiFo *<> ’i?? 

'4muw''i (mwh) 

pr[H-i^i?n^2o, 1995] 

HRT5T 

^ ^ wr M ^ 1 1 

Abstract 

Relations Between Functions Contiguous to Certain 
Hypergeometric Functions of Four Variables By R. K. Samtarii 
and R. C. Bhatt, Department of Mathematics and Statistics, Jai 
Narain Vyas University, Jodhpur (Raj). 

In this paper we derived contiguous function relations for four 
variables. The purpose of present paper is to study the function 
contiguous to F2 and to obtain their recurrence relations with 
these functions. 

1. H«r4^r 

^ cfSTT ^ ^ #111 ^1^*’ ^«1T 1965 ^ ^ RTR ^ 

fvRlT ®Tr I 
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40 anio %o cTSIT ' 3 TRo #o 

5 Tf'T^^Hnf%d^ ^ ^Flf cfSTT 4 R$I< [ 3 , p 121 - 133 ] 

^ 'TR’TIRIcI toll 


cii , a^ , a2 , 02 , bi , bi , bi , bi ; c^ , C2 , c^ , c^ ', X , y , z , t 


+ + Q ^^l^m + n + p + (i -t'” y” Z^ 

(.Cl)m((:2)ni<:^)p(<^^)q m I n \ f \ q \ 


(1.1) 


= Z 

tn ,n , p , q = 0 

gRrsTT I FI tosff ^cttI ^ ^ 0 , (]) , V (tstt s 'sr^Rf m 
to ^^1 

d d d 3 

Tf 


cM 


+ I , ai + 1 , 02 , 02 , bi , bj , bi , bj ; Cl , C2 , c^ , C4 : x ,y,z,tj 

^f4‘*^(o+) mi tocT toi 


2 . q5?R % m 

(1.1) t to ^ 3 # toi 


a, F2^ "*' ( a, + ) = ( a, + e -1- (|) ) Fj^'* ^ 

( 2 . 1 ) 

« 2 ^i '*’(«2 + ) = ('^2 + V + §)/^i'*' 

( 2 . 2 ) 

bj F ^ ( bi + ) = ( bj + 0 -i-(|) + \j/ + 6 ) F-i ^ 

( 2 . 3 ) 

( Cj - 1 ) Fj-*' (£■[-) = ( C| -h 0 - 1 ) Fj^^' 

( 2 . 4 ) 

(C2-I )Fj'‘'(C 2 -) = (C 2 +,(})- 1 ) F 2 ^‘‘^ 

( 2 . 5 ) 


( 2 . 6 ) 
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{c^-])Fi^Hc4-) = {C4 + b-l)Fi^^ (2.7) 

dx' 3y 9^ 9/’ “ ( ^1 )i ( ^2 )jy ^^3 ( *^4 )l 


F'^ ^ ^ /+ j , 1 ) (4" 7*4" 1 i C|"l" / , 024" j , C'^'t" k , 1 j ,V , 7’ 5 ^ f ^ 


(2.8) 


W«T ^ F^"’ *5111 ^ ^ -aitf^ 'STcRI^ ?T#Raff cl?r % 5RT ^ feTT 

^ |l 


j^e ( 0-i-f, - I )-4:( e + (t)4-a, ) (e4-(t>+\)/ + 5-i-/?| )1 f4''^ = o 


(2.9) 


+ C’2 - 1 ) - y ( 9 4- 4) 4- fl, ) ( 0 + (j) -H 5 + Hf 4- /)| ) 1 f4 ^ = 0 (2.10) 


j^v|;(\|/ + c'2- 1 )-2(\|/4-5 + a2)(94'4*4"V4-8-t-fej)jFj‘*^-0 
1^5 ( 6 4- C 4 - 1 ) - / ( \|/ 4- 5 4- ^2 ) ( 9 4- 4* 4" V 4- 5 -^ ) j f4 ^ = 0 

71*^chCtJ| ' (2.9) ^ a, % ^ ^ ( a, - 1 ) 771^ 

|^0(e + <;i- 1 )-x(94-4)4-fl,- 1 )(0-H4>4'¥-^54-fci) jF^^-^^Cfli- 1) = 0 
j^(0-4)4-Ci - a, )-Jc(04-4>4-\i/4-5 + /)i)J(94-^4-ai- 1 )F2^'^Kai-l) 


(2.11) 


( 2 . 12 ) 


4-(4)4-ai-l)(4)-Hai-c,)F2^‘*\ai-l) = 0 
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-anro a«ir ■stro #o 

HTH I ^ (2.1) ^ ^ TC 

j^( 6 - <!> - «! + c, ) - X ( 0 + <() + y + 5 + ) J (fli - 1 ) ^ 

+ ((t) + aj - 1 ) (([> + 01 - Cj ) - 1 ) = 0 (2.13) 

5 KR cfRcIT 1 1 ^ 

|^(6-<t)-y-5-Z7j + Cj)-x(0 + (t) + ai)J(i’i-l)^i'*^ 

+ (()) + \|/ + 6 + i>, -C| ) ( (t> + y -1 5 + /?! - 1 ) ~ 1 )=CI.14) 

j^0-x( 0 + 2 (t> + \|/ + 6 + a, + (>i - q ) jc, '-X ( (j) + fl. - C| ) 

•(0 + V|/ + 5 + i>, -c, )M‘*°(c, + 1) = 0 (2.1.“)) 

j^( 4) - 0 - fli + C2 ) - y ( 0 + <!> + y + 5 + />! ) j ( fl) - 1 ) F2^ ^ 

+ ( 0 + a, - 1) ( 0 + a, - cj ) f 4 ‘*)(fli - 1 ) = 0 (2.16) 

J^(<t)-0-y-8-/)|+C2)-x(0 + (t) + ai)j(i>i-l)Fj‘^^ 

+ (0 + y + 5 + fci- l )(0 + y + 5 + />,-C 2 ) Fjf '*)(/?,- 1 ) = 0 (2.17) 

j^(t)-x(20 + <j) + y + 8 + aj + ^j-C2)jc2F2^‘‘^-x(0 + fl,-C2) 

(0 + y + 8 + ft,-C2)Fj'’)(C2+ 1 ) = 0 (2.18) 


j^(y-8-a2 + ^^3)-z(0 + <j> + V + S + f>i)1(a2-l)^2^'^^ 



gR grff ^ % 
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+ (5 + 02 - 1 + 1 

( v|/ - 6 - <() - 5 - /?! + C3 ) - z ( v]/ + 5 + 02 )j ( ^1 - ^ ) ^ 

+ (0 + <1) + 5 + (7i — + 

— z(0 + (!) + V + 25 + O2 + tl-C 3)jc3F2^^^“^(^’^^2~^3) 
•(0 + <t)+5 + /?i-C3) ^2^ V 3 + 1) = 0 

j^(5-\|/-a2 + ^^4)“^(® + *!*‘''V + 5 + i?i)j(02-l)F;^"*^ 


(2.19) 


( 2 . 20 ) 


( 2 . 21 ) 


(2.22) 


j^( 5 - 0 - <))- V - ^1 +^^4)~f ( V + S + 1 ^ 

+ (0 + <[» + \tf + fcl-C4)(0 + <t> + V + ^l“^)^i'*^^^l'"^^“® 

p-l(e + <t) + 2vi/ + 8 + 02 + ^-C4)]^^4^i''^-'('t^ + ^2-^4) 

(({» + 0 + V + i>l-C4)F2^'‘'(C4+l) = O 

3 % ^5FT 

(2,1) - (2,8) miT (2,13) . (2,24), 31*IOTi % <W 9 , ♦ . V ™ 

?4 4i 4 ™iff (1>3=1J TO t * Fr ’ * 4 liOT 9SR * 31^ ®S3 » I 

vi<|$<u|T4 - (2.1), (2.2) cWT (2.3), ^ WTH ^ ^ 

(l,,-0,-«2)F2< + = f,Fl‘’(i’, + l)-OlF2'*'«I| + l)-«2F2<'‘'(<l2+l)(3.1) 

am 5tm I afrt n-fWOT (2,i). (24)™ (2,5) =ci srala in 
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OTro %o cT«IT 'Snro #o 


(a,- fi- C 2 + 2) Fj 4 )= a, Fj 4 ) (a,+ 1)- (c,- 1) Fj ^ > (c,- 1)- (c^- 1) ^ \c 2 - 1) 

(3.2) 

(2.2), (2.6), (2.7) 5FT ^ ^7 

(a.- C’ 3 - C 4 + 2) Fj^ ^(« 2 + 1) - 1) F- “ (^4-1) ^(^ 4 - 1 ) 

(3.3) 

(2.3), (2.4), (2.5), (2.6) W (2.7) ^ 5T#nr 'T!: 

(/;i_Ci-<:-2-t’3-F+4) F2(4)=ft, Fi '♦>(/;, + l)-(c,- 1 ) f44)(^.|_ ,) 

- (C 2 - 1) F 2 ( 4 Vc 2 - 1) - (C 3 - 1) Fj “» >(C 3 - 1) - ( 64 - 1 ) F 2 ^ 4 j ) _ (3 4) 


RTftcRtj) (2.1) (2.8) m MRt cfR^ F 7 

a, F-) '= flj F-{ '^ >( a, + 1 ) - X F,< '* >(fl, + 1 , /;,+ 1 , Ci+ 1 ) 

Cl 

ai /?( ^ . 

-,V-J— F2f^Yfl,+ 1 ,Z?1+ I ,C2+ 1 


f I 

FlAmFl (2.2) cr?IT (2.8) H 


a-> /^i 


< 3 ^ = a-y F^ ^ Ha.+ I )-z F-i \ch+ 1 , />,+ 1 ,C 3 + 1) 

"•>^1 

“ t F-) ^'>4- 1 , /3i+ i , C 44 - I ) 

C4 " 

■(t 4143<«I (2.3) crm (2.8) % 


a, Z >1 


(3.5) 


(3.6) 


- ^1 '*Vfc,+ l)-x F4'‘>(ai+ 1 , Z?,+ 1 , c,+ 1) 

^1 

~ ~ F 2 (a|+ ! , /?j+ 1 , C 4 + 1 ) - 2 ~ Ft Ho~i+ 1 , /;|+ I , Cv+' 1 ) 

C2 “ C3 - ■ 
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-t^Fl^\a2+l,h+l,c,+ \). (3.7) 

C4 

(2.4) (2.8) % 


Cl b 

i)Fi^ )= (Cl- 1) Fi 4 \c,- 1) - X Fi 4 )(a,+ 1 , /,,+ 1 , Ci+ 1) . (3.8) 

(2.5) W (2.8) % 

(C 2 - 1) F'4^>=(C2- 1) ^V\c 2 - l)-y + 1 ,(> 1 + 1 ,C 2 + 1 ). (3.9) 

lEPteiT (2.6) (M (2.8)^ 

((,.3- 1)F2(^^=(C3-1)F4‘*\c 3-1)-2 ^^F2(^^(£l2+l-('l+l’<^3+l)- 

(2.7) (T«Tr (2.8) % 

(C^_l)F44)=(C4-l)Fi''Hc4-l)-f^^i'H«2+l.(»l+‘-^4+n (3^11) 

!7m ^ f TI^TT ^ FT (2.3) cT^TT (2.8) W 51^ (2.13), (2.16), (2.19) (2.22) if ^ 

I ^ PlHf^fe cf 

{arcOF^^^+xb^ F{^\b,+ \) = {arCi)Fi^^(^r 1) 


1 , .C,M 1 .*1+ » 

Cl ^ - 

C 2 (C 2 + 1) 


+ y 


(2ai-Ci-l)(?i 


F2^ \ fli , bi+ 1 , C 2 + 1 ) 


(3.12) ■ 


C2 
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'STRo TOrfr rISIT aRTo #o 

( a j- C2) F 2 < V >> F 2 ^ )(/?,+ 1 ) = ( aj- C2) F 2 ( '*)(«,- 1 ) 


+ >' ~~ F^^\a^+\,by+l,C2+\)-x ^^F^*\a,->r\,b.+ \ ,c, + l) 

62 X A, ^ I I I 

+ J. ^ L F ^^\ a ^, b ^+\, Cy +\) 

Cl 

+ X - Fj ^\ «!+ 1 , i;,+ 1 , c,+ 1) (3.13) 


( a 2 - C3) Ff )+ zbiF ^^ Hh + l ) = ( a 2 - c ^) F ^ ^ \ a 2 - 1) 


+ z 


02 bi 

‘-'3 




^2^1 


F^^^ (<22+ 1 , b ^+ 1 , C4+ 1 ) 




02 by ( bi + 1 ) 

c ^{ c ^+ 1 ) 


F {^^{ a 2 +\, bi + l , c ^+ l ) 


(2 a-,- C3- l)b, . ^ ^ 

+ / - Fj ^\ a 2 , bi + l , c ^+ l ) 


(3.14) 


(02- 64 ) F4‘^'>+tb^ Fj‘^'>(Oi+l) = i 02- C 4 ) f4 ^ > (^ 2 - 1 ) 


Onb 


+ f ^'^V<22+ I , ^1+ 1 , C4+ 1 , ) - 2 ^ F2^ '* ^ ( ^2+ 1 , (?i+ 1 , C3+ 1 ) 


^2 ^1 ( ^ 1 + 1 ) ,4^ 

"^~~ C 3 (C 3 . 1 ) '- 2 ”*fc- 2 .V 2 .C 3 . 2 ) 


( 2 ^2 - C4- 1) ()j ^ ^ ^ 

+ 2 Fj^> (02, ^>1+ 1 , C3+ 1) 


(3.15) 


^ f%?Tr ^ wrr I (2.1) cr?jT ( 2 . 8 ) ^ ir^f 

(2.14), (2.17) (2.2) ^ cr?IT (2.8) cITT wk (2.20) i:(?(2,23) ^ feJlT ^JIRTT 1 1 
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Cl) F,' “ >+ X a, Fj 't > (a,+ 1) = ( /;, - c,) ^ U ^l - 1 ) 


"1^1 . , _ . .«l^l 


+ X F2<'*U ^1+ l,bi+l, C|+ 1)- y-*—^ (fli+ 1 . V ’ ^’2+ 1) 


Co 


--— ■ f 4 '* ^ (a,+ 1 , b,+ 1 , c^+ 1 ) - r — F-l ia-y+ 1 , />i+ 1 , c^+ 1) 

C3 ‘ - C4 “ " 


a,{2b,-Cx~\) ,.^ 

4- y flj+ I , /?j , C2+ I ) 

Co 


flo (2Z?i-c,- 1) ... 

+ ^ /^o ( ^0+ 1 5 » C':^+ 1 ) 

^3 

(2bpCp 1) 


+ r 


+r 




C4 

fli />! (ai + 1 ) 

02(^2+ 1) 

02^1 (^2 + 1 ) 

03(03+ 1) 

^ a^bi (02 + i ) 
04(04+ 1) 

aia2bi 


Fj^\a2+l ,bi,C4+\) 

F2<‘‘Ua,+ 2,Z>,+ l .02+2) 

Fj^^ ( 02 + 2 , 1 ) 1 + 1 .03+2) 
F2(‘*Uai+2,/>i+ 1 ,04+2) 


+ 2 vz ■■ - ■■ - -- F^'*^ (a,+ 1 , 0-,+ 1 , (),+ 1 , c,+ 1 , C3+ 1) 

C2C3 -t, 

+ 2yt — Fj'*Hai+ 1 ,a2+l ’ V 1 . C2+ 1 ,C4+ 1) 

C2C4 


+ 2 z J ^2 '*^ .12 / 7 ^( 4 ) (3^4. 2 , fc,+ 1 , C3+ 1 , C4+ 


1 ) 


(3.16) 


C3C4 


( i>i- C 2 ) F2( 4 X fli F2( n ^1+ 1) = (br ci) Fj*H bi- 1) 
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STKo %o rfSTT 'STRo #o 


+ y Fi'^\a,+ 1 , i,+ 1 , Co+ 1 ) -X l,b^+l,c^+l) 

Cl ^ ^ ^1 ^ 


d'lb^ ihh\ ,,, 

F4 ^ (0-,+ 1 , /?j+ 1 , C3+ 1) - 1 — — Fj ^ ^ (02+ 1 , bi+ 1 , C4+ 1) 
C3 ^ ^ ^4 " “ 

+ X- Fj^\ai+2,bi+\,Ci+2) 


+ r‘ 


Cl (Ci+ 1) 

^2 (02+ 1) bi 
C3 (C3+ 1) 

C4 (C4+ 1) 


Fj^Ha2+2,bi+ 1 ,C3+2) 
Fi‘^'> ia2+2,bi+\ ,C4+2) 


+ 2 xz (01+ 1 , 02+ 1 , V 1 ’ ^^1+ 1 . <^3+ 1 ) 


02/Ji(02+l) ... 

+ 2 zt --■■■ * F^(^) (02+ 2 , fe,+ 1 . C3+ 1 , C4+ 1 ) 

C3C4 


+ 2x/ Fo^^^ (^1+ 1 » O2+ 1 , ^1+ ^ » ^14 ^ » ^4"*” ^ ) 

C 1C4 


C'bi~ C2~ 1)^1 f 

+ X F'^ ^ (^1+ 1 » » ^1+ 

<^1 


(2 C 2 - 1 ) 02 

^3 


F2(^Ha2+l’^-^3+ 1) 


( 2 6.- C 2 - 1 ) 02 , . , 

+ I (02+ 1 , , C4+ 1 ) 

C4 


(3.17) 


((?,- C3) F^^ >- c 0. F^'*^ (02+ 1) = ( b^- C3) Fi^'^ (b^- 1) 


^ ib \ ^ A \ , b \ 

+ c -^Fl,'*^ (Oo+ 1 , (>, + 1, C3+ l)-x-^F)>'*^ (o. + 1 , (;. + 1 , c. + 1) 

C3 - ^^1 “ 



wn ^ cfl# WRf % 
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y (.^ (^1+ 1 . ^>1+ I , C2+ 1) - 1 F^'> (fljH- 1 , /;,+ i , C4+ 1) 


, fl] b^ (fli+ 1) 


^ ai (ai+ 1 ) bi ... 


^ a, («2+ 1) 


a. b, (a,+ 1) _ 

+ 2xy /f ) (aj+ 2 , Z)j+ 1 , Cj+ 1 , c.+ 1) 

^2 


a, 

+ 2yt —-— (fli+ 1 , ^2+ 1 , i’l + 1 . C2+ 1 , C4+ 1) 

t2 t'4 

+ 2 xr (^ 1 + 1 . ^ 2 ^ 1 , + 1 , Ci+ 1 , C 4 + 1 ) 


(2*1- ^3“ 1) W4^ 

+ a: — (ai+ 1, * 1 , c,+ 1) 


( 2 * 1 — 03 — 1)01 

+ y :: («!+ 1, *i. 02 + 


+ f 


C 2 

( 2 * 1 - C 3 - 1 ) ^2 


(02+ 1. bu C4+ 1) 


(3.18) 


( * 1 - C 4 ) 1 02 Zf ^ ( 02 + 1 ) = (*i- C 4 ) Zf ) (*i- 1 ) 


Ot *1 , Oi *1 . 

+ Z Z^ ^ ( 0 ^ 2 + 1 » ^1+ ^ » ^ 4 + 1) — (^ 1 + 1 » ^ 1 + 1 » O 1 + 1) 

C 4 Cl 
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arPCo cT®TT '3TRO 


_ y ^Jlh. fi^) (fl + 1 , /;,+ 1 , c-,+ 1) - z (« 2 + 1 - /^i+ 1 ’ <^‘3+ 

Cl ^ 


At hi 


^3 


+ ,-2 /f ) + 2 , /3,+ 1 , C,+ 2) 

Cl (Ci+ 1) 


^ y2 /^4) ( 2 , /2,+ 1 , C2+ 2) 

C'2(C2+1) 


,_.2ife^p;<>(o,+ 2,fc,+ i.c,+ 2) 

C3 (C3+ 1) ‘ 


4- iXV 


^y ^4) 2 . /2, , C,+ 1 , C2+ 1) 


C\ C-y 


+ iv: 


^'2 ^*3 


■ (a,+ \,a 2 +\ , hi , C 2 + 1 ■ f 3 + 1) 


+ Iv- M"*' («!+ 1 . fl->+ 1 , />! , c,+ 1 , C‘ 3 + 1 ). 
^‘ 3^1 ^ 


(3.19) 


§2^ W c(?r 'SR 3PT ^ ^ Wif ^ WT TIRFSft ^ JITH 

cR% ^ 5[^ ^ t i 
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viidR* : 33ffe, ?!?, ?irai ^ 

3PT t ^ 


fil? l|# 3PIW, iWT, 

{^) 

PIH- WW710, 1996] 


MM 

^ ’iFra’ t 

fe% gpffew t^cT >3Rr 3n{^ tt irar w 

li 

^ram % SOT ^ 9P?T W I t% 9li(]R4) ’TR^ RifH ^ 

^fcT^rer ^ ^ t 16 ^ ?Rir^ ^ 

R t ^rf ypra' (1514-1564) % ^ t ff! ffer ll #1 «3 s(]4) 
(1752-1840) ^ W I, ^3^ 

URifcT i?rT-^ ^ '3?ranf % 9Rf% gpim ! 

19^ 5TrTI^ # snftf^ f^flR ^ ^ W 'SiajTq- H({«r 

1317 rW w $idi4l' % 3?]^ gii# w %nR t=r^ f^^n" 3ik 
3BraT |3?TI 

^TTO’ ^ ?ITftR^ RR^ fcl^H ^ 3fappr RR^ftfrl ^ ^ ^61 1 1 
RR RRR % RkJra', ^r#7 hIcI^I, T4rT-3^ OTTI^ RT ^ 

I 3(T^^ 5R ^ §TTfrt^ RRR-f§!Ipfr RPRT 3lli=iRi4 ^ 5®7 M 
TC an? %f%R 4R if f I 

TPT? f RRR’ ^ 3?ff^ l^Ri^d!, f=RRW 3nff 
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^ ormR m wr ^ 14 qrFff ^ wtsr w 

t ^SiT ^fsRT 13 %rHf % msr 5?TfqT w 1 1 


Abstract 

Physical Anthropology : Its nature & scope, major 
divisions and relation to other sciences, A Review By 
Chaturbhuj Sahu, Department of Anthropology, Giridih College, 

Giridih (Bihar). 

Physical Anthropolog>' is one of the main branches of 
anthropology. It has a long histoiy^ and its study starts from the 
date of origin of man on the earth. It has been observed that the 
history of physical anthropology is existed from B. C. but its real 
development started from Andreas Vesalius's work (1514-1564) 
in 16th century. Johann Fridrich Blumenbach (1752-1840), father 
of Physical Anthropology, was the real founder of craniology. 

In the 19th century some new attempts were made. Earlier 
half of this century in marked by the foundation of societies for 
the scientific study of man in several countries. With the 
publication of Charles Darwin's book "Origin of Species" (859) 
a revolution started in the line of thinking. 

Indian Physical Anthropology has been developed 
principally on the basis of ethnological studies. Physical 
anthropology was considered nothing but anthropometry in the 
belief that with accurate metric values of all the problems could 
be solved. But now physical anthropology has got a broad based 
change because of its integrated background resulted from the 
application of genetic and other conspicuous biological 
principles. 

An attempt has also been made to divide physical 
anthropology into 14 branches and relation to 13 allied 
disciplines. 

91 1 OR* %rR q* 9nw I, ^ % mOR* 

cwr fcrRram'aft ^ 1 1 'aRpRr ’rm ^ 

qt -shr, fcfRi5Rnq, 'SnR ^ fcR^ cwf <3Tam 

1 1 9iiOR* RfTH ^ Ri^-Rrir yRr'Sit dwr oft Frrff onR 

^ f , 0^ qiqr-sTtsT I q? or^zm ^jirit I Rj onR qrqq otst 

fOR, Titbit %Tft sSt ofR o#r7^ %qT qr, qjsr oftr %% w, 
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5nfM ^ ^ f , #T % yr ^ I ^fk 
#T % qjrfcR^ m 115 ST c^ §T#^ ftsicrr# ^ w swr I, ^ % 

^ % WFrf^ ^ 5RIM ^ W 3RR 3MT I, SP^i# ^r^ W I, 
a'^M % ^ 2 ^-#T ?TT^t% ?mT '< 3 ^ -arr ^ t anf^-anf^ l 

aieifg; %R ^ ’rm % m tini^ t arsRH 

^JTRIT 1 1 TTHcT %#f^ ^ % aTTSIK ^ 

M ^ ^ 1 ^ I apT wm ^ r^ fcraa^ % aMM ?'nflR^ aFr-^apif ^f 
afk aRticbK, wm ^ cfcfj^R wr a^i# ^ w« 2 T ¥Rwt, 5 rm#T ^ 
CT 2 IT aTTEITT, ^fTR#T ^§TP#, aPI% RRR, cfKncRq cfjT Wm, $iPl4)R'i^ cfjT 

ar JHM, 3^ff ^ JPJRPT m aa^ftR^rr, a^Ricr joff % ^ % ^qw, amiMf ^ 
qwFT^ % alcrwrf ^ ar? 2 m anf^-anf^ w^aft ar qi^f fr tII (ai|' ) w 

# jpRcr cfq apwr PR=r fctnH appfr I a^rr 

?nM aPT % PTfSpI ^ f[ snqcp |i 

PHcT ?Ti^ cpt RniH ^ wr ^ w arsPH 5TTftR=fT wr %ft 1 1 ^ appfer 

Mi41r| -hHc) ^ aar% ^ Ri'hi'H ^ ar^iH mih awRd ^ apRTR ar f^PT 'pidi 
1 1 m mif^ ^ arepp % ??? Rifer ^ 

#3: 2FM Rrafpr #i^ % wk w w feqr ^snar I qr^ I, 3 ^ 

apT aFfr #T-#r % f , ^ cwr ^R^sq =§ ^ #r-#T # ptfrit^ 

g aRFprmq f l ^ apr ^ ^ 1 1 aiRr-arna ^ m fir 

l^sifRcr apRT ^tRIRr ffr Riiir rt 31 ^ ^ I i 

?nfiR9F *!RW ter ^ ^ 

RR^ a5t fer RiJiHd rait an Rr§rRR t ^ ^iRtfR?) rpi ftei a5t tr 

1 1 WF fell ^ RR'citea ai?zFR cST ?TRqR 1 1 q^ aiM % ^q ^ an^^RiaiRT 

iiRif ^ ?iRtRaj % 5R ^ pjj Pir arsM ^jR^r I i aR!% ^ 

qr^ > 3 Rqqqf ^ RR’ R##3T q5t a^iRi Rchid aaait' RrRfjfdT % Rr Rtfri^t 
? fcr?Ri ^ FaRiar ^ I afR rpt RRrr % aupif rR5n% ^ wf Rrt 1 1 

RFR % aiRr-RM % ^ aFft % m ^ anai I ?r % ^ aRpRr aiR 

^ aa aR 2 m §ii(lR^ rpi Risir aa ^ aq w %l 5 PRT aispR 

afR% % RR STlftf^ FFR Riwq % aRPfe- 3 SRI ?TTI3T t FITRr eft q^ I Ri% 
ai^Aa l RM f I ?# % rR?R arspR ^ aM apR f^ I M aii^ JTRR 
Rtwqaj^tf ! fri% apRjfcT ft aq qqR ^ qq arsm Rrt rtr I Rt aoR 
% ^ftRRT qftft % 3^ ft^i ??!% Rr q? anq^qqj ft rrt I R? anRc[ii#q rfr^ 
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qftcRf^ w ^ ^st jt^ft ^ i -3^: 

'SRFf^ ■sj^pfrr 'rftf^^ifcf ^ '*ff -STSFR ^iciT % I ^ii^lR^b FFFT ct§nf^ Hpra’ ^ OTf% 
4i Riw cT^JT ^3^ f§iRRcrr'3it % ^ ^ sfzfft ^frtM ^ <sfs- 

^ cfFcTT 1 1 ^IH=r ^ ^FcTRcT aFrIwf ^ ^ '41cfl 1 1 hHc| RipHadi'^ 

cBT ■SfSzpFT (Raciology) ^ '3Rr% ^jlTciT 1 1 '31TF[ % ^ IFT# 

^■K T? W ^ ^ sFT^T: 

#I ‘BT3^?R’ BTB % lEF^tRlcr ^ ^ ^IFT 1 1 

BFR '3Tl^gfl!^ ^ ^ '3RR 'SIFTT I i ’F?’ '^ftl ^ ^BTTcRW 

^ ^ '31’HFR' f^RT t ^ '3?R ^1I^R4) ^ 4IBaR(43 RTcITW 

B«iT ^-^nfRr FT ^ fen ^ w 1 1 smttfen bfft fewF % iFr ^ w bf^fr 
BTF ft feFT FF I cpiffe 3FT ^ RlHH ^ fB cRf FF BTSPR F# feFT RIBT 1 1 
BRcr WW^ fecTTB ^ FSfe FJB ^ B?Fi^ I FFffe FF F^ TPJ^ ^ 

% WFTF feifer FJ# 1 1 FB FTF FF aTEFFF FHF '^bb< 2F1 OTJFfep^ ^ 'SRPfe 
feFT ^FFTT 1 1 FB ^ ^ Rifrafet ^ Fr#!T fIcRF FF '3TS2TFF F#T ^ife 1 1 ^IICIRFj 
BRF fclWF ?lF ^ ^ ^ gpHRfet (Eugenics) ^ FIFF ^ I 

?F % FleFFT ^HftRFi BPTF’ felTR ^ RI 5 IH, fefeBB R|$)R, FiftRiFT Rl5tR, 
Fo^fT FRF l^sHF B?n Mfei^fe FTKR^ B FF^ #KR ^ TFT % I fRRiFT RI 5 IR 

F^ FF) R%rt feF ^ ^ ^iiORf) ftfct fci^R % erfM^FiR oiRijRifci, fRtbf, 
w- =Ff, anjFfeFife otIf M ^ t bff fRtfr 1 1 

SffrClR^ BHF ferPT % TWPiB ^ 

STitfefT FTFF RTUR FF F%IB FRB F^ BRfe <#T RlFFB BFT T!B% fefe^feTR 
^ SIR F5t fesITBT FF ifcIFTB 1 1 ^TTT^ % BFF % t FTFF fesTR ^ 

F% Fit FB FTT^ R BFT gSTT I feB^ ?TTftRFT FTFF fefR fefe®. Rr^Tcit ^ 
STB RtRtF FTTFl^ ^ BF? 1 1 FB FFFT ^TlftRFi FTFF RTsTR ^ fRiFTB ^ ^ ^ 

FIFT FFT t RtB^ t^FtFB (484-425 BC) % FF4 I i RifeTT, ^Rtf, tRF), 

FfeFT FTFFT, FFtfelT RF BTFRJFT % RTFiRtf! % FFBTJJjf Faff FF feFT 1 1 

RfI ' ^ZB (460-377 BC) Fit ?TTffRF5 FRF fesIR % ffF ff FT^F^FT % BF ff RRT 
RTFT I ! FF% FlffF) TT^ ff ff ^ FFT— fffB feffRTB RF it Rt T3[F^ FF BRffR” 
FTFF RsTTF ff B^ f ^F I ! FFFF fe^FTB FT fe FTFF % BTRIRfT BOTt ff FTFTFTR FF 
FFTF F?FT I #T feff Fff BOT it^t-FT-fftit 5 TFTFRf Rff 1 1 

FTTT^ (384-322 BC) Fit FRF RsFF FF oFFRT FTTff FTBT FW FFRfj fft Ffff 



sfirar... 
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f^RjRT, Ci5t W^Tlctz, ?lfk ^ ^ ^fJT t^cR^, W ^#1^ ^ % 

^ %lf^ ^ ^ I i (131-200 AD) % ^ t ^TFi^ fcIlIR % 

WITI 

Jim ^ f^raira i6 ^ ^f i^#3t f^fH^FRi (I5i4-i564) 

^ ^ % ?5S ^ It ^ ^ c^ ^5Til qi w feiTl ^ ^ 'Sngf^ 

5#C W f^UH (anatomy) cj5t t cWl 5MI#T 1 1 cj^iR cst^izi: 

(1534-1600) I ^ -air ^ JRT aroRR l 

17^ ^ ^ Hyp’ ^ ^ f 1 RR (1668) 

I Jim %R qi w (1680) I tTJ?jWRiTf^^i m %?it i 

amJi-^B^ affqi ^ airo aifqj s; tmr 1699 ^ aiw 

?frsT m iRp Rt cRJUjR % §Tti: Jm f%R qq qapi f^?e)Rwraf aiszm m l 

18 € ^ fS f%?>sr ci5T^ gq fjtqr# %itm I^PlqU (Carolus 

Linnaeus, 1707-1778) SRI JRgd 5#FTf qiT ^llftcb ^#fRR 5<^ 1 1 I# qurR 
^ cnffqROT fcTiH =111 qmi w rm 1 1 niMf % cnff=mT ^ Jim I qif^ 

=?il ^ ^ w JFirl 3?RiT m TUT I Mqn % m % # 

M % ^fJTl^^r^ % m % RRT RToT 1 1 

qiifM %iPr<?) (1707-1780)- 1 Jim ^ ^ jjyi i ?qqq 

?ft«T qJT^ %|T^ ^ UcBlf^ lan t^r 44 11^ ^ ^ |aTT 1 1 ^J#l Jim m\ 

am 5#RTf % ROTf =BT I ^ % jft ^ m 1 1 

aiq# jmi ll%r ^ w, qici, tq anf^ §Tiflf^ TiOTf =iit ?Rk I 4 t 
TJR to I -aiM ^ ftftmrait % Rmi^, mram, %jr ^ aim Jim^ 
ft 


fcicb'WdiRqT ^ feq I fTirm (i73i-i802)^ wrf %i mr % qir '^fl: 

mr ^3#Rsr%T It 

#q ^ ^jjqci^ (1744-1829) ^ qqjT l'5tite ^ ^ qmT % qm 

qq aiclTlFT qqjqgqi t fan 1 1 1809 ^ qqql^ ‘FlwfRM (Philosophic Zool- 

ogique) ^ fcRjimi^t TTlq ^ q=B ^ a^lz jul ^ Jim qifi I i 

■^jq^ ^ TRT # m f^ rt^ ^ Tr^rq % #cft ^ 

Itt I ^ anl-^ ^ ^wi'tifTci' fit I aiHifg; amfto ef^iq t§im ft I #( fit 
wq aitqi cfi WTf qt tent aiqt t wf ^ ^ I fti t q#T Rift 
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^ ^ f ! % w feSRT % ^ (1769-1832) f 97^ ^45^ 

^ lOT % f o #q>^ ^ (1772-1832) ^SIT ^ f I 

#T (1752-1840) ?llOR=B | W fcfsTH 

(Cranioiogy) % 4l«if^45 WW ^ f 1 aTT^ SfTST 451 4! ^ fFT ^ ^144 RlPl^Oiait 

'a^JiFR c!o( 1 ^Tprar 5 ^ ^ fcnnf^ i^— 

*FTt^PR, ?2rtf^3R’, aFfftHfR ^ WTf I 9Wr srfe I f^RT^ wrfcT ^ 

% aTTSTRf % ’qf^ 4)WI4T I 

^3jRl (1796-1960) ^ cfi^M ^FIT (Cranial Index) i^Flffer 4cTFft 

rwi iitq# ^ w^ ancFR ^ ^ 'ancFR ^ ^ I f 4 % srt mRimiRci ci5( T\i #q|t 

% ^ qit ^ ^ (41<*K1 I ^O #0 (1786-1848) ^ ^ ^ 

fl^ aiTqi^'(1848)^ wr ^ % y<4r^'4 cR^ % fFl^ H«zif ^ 

^if^ITl 

SRRT ^O fcRlt (1825-1895) WT I 4^ Wl % 

aiSSFR % irgrfl I 4^4 ^ (1863) JRFfi ^ JRfnflRT 

lEMRfk ci#R^ % c}5t yfcRifer 4^ afk 

ifpp cBt 5 51 ^ iri^M ^ ^ ^r% jq: 14 i5q^ ^ fcm^ w I ^ 

«itfT-W|cr 457^ ^ 3^ (1879) ^l#nf (1885)l(ci q^nzf^Vt^ (1889) ^ 

aij^iftcT feqr 1 ^ ^ (i82i-i902)^ f^niFr % ^ ^ 

I ^rftTT Tf W ^ (1824-1880) %l1^ aiWRf 97 ^ 41^ 9# 

^lf%5 2(1 JSW 9it ^ 51%T ^ 79^ ^ 91^ aW^ 95( RFFUrfr ^ 

i3t9|t % arszFB ^ 9 # l 1(99 ^ ^ 97^ §cr t#3fr afk 

ZRR ^ ^ ?9#35 ^ aq^k IlFTr i 

7^?T aHcf cJinf^ (1842)% qq ’^l^ % ^ TTR^ 

WpR #( c?5W ^TOTT ftqiMT I ^ aicrfll ^ ^ TF^fefcT ai^ qipf 

qo x^ (1865), ^ #( ITcTo cjferRR (1864) cWia^l^^vT #7 io ^o 

1^ (1873) anfe ^ 994 95^134 f I 

1882 4 ^949 wr ^sllRcbT 99 TF^RR 4 |a9 147 i4 4(99 % SRI 

qi^qifef 9N4 ^ f4f4 ^ ^ 7T?Tt99f % 9K 74(9971 99T I 

W a(#Tli 1876 4 ‘w 97?frq(#34 99 999519 9T7«T 9R 51t4R9) 9199 (4599 % 
^ 4 917934 991 ! an795 4( 99l4(44^ (1810-1892) ‘4^9 #91 4^ M’ 

4 9199 (4|IR % 9(4717 4 I 1#4 9Tr4R^ 9199 % (49971 4 94(9 f4#9f 991 
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siTf to I top tto ^ ( 1880 ) ^ M to ^ ato^ 

to=RW % to f^?=rato a# ^ to ?to 29 atonr to to 1 

^Titto wr ton % to i900 fo % w 'srsim aR«T tor I to% to 
to tor m ^iw) % ^^rrto tor a?r % to ^ toto % 

tor % toe ^ to atof a?r pw to: to to arar 1 to ^ sTtotot 
to torf aa i^to s^rra w Ito^’ 5^0 fo toftor totor (i9i6), 
t^o tto fo to— totoar toto^r p to (i927), 'Stro to^— l a to 

ciia^M (1925) to torRFT— a tto tor to^tor, 3 tro otco to— toftor 
TTOs toM toto (1926) to la to (1929) 3to toiftof % ato ato aito 

f I 3 m:o qo to?R ^ tot ‘t^ toftor tot to tor§H’ (1930) ^ 
to RRM ^ 'Sritotota fitoto % awiai 1 

19 ^ aiar^ % tow ’atof ^ ^atoto awa f^ira feto few ^ to wmc 

# aw ar i w wr aar ftow waa ator ^ ^ ^ ^ ^ 

ftoit t tor% asTwr ftora ^ntot ar Isiiito aa ww wfs §w aar to 1^ arstor 
a^ ^toa ftor % wr ^ ^ to wrr fto^ to ^rar to toa Mt 1 

awa % wr-a^ %’ arstot ^ awa tonto atof % f^toaw a^ to fea ^ i 
1900 io if ato ^ toto % tor % tow war ^.wf^ % wftot % ton a 
to torr 1 1 ato afto % to to fto fto a, b aar o aw to 1 ^ a^ aia ^tot 
aar ttotofr ^ afto % to aarw ab to to to 1 w aarw a^sr ^ afto % aw 
5r?T a^ to t aar toar ajw tot ^ ^ ttot a tot aa % waaa war 1 1 
Tar TTp to itof ^ to torra % to M aaw to aar araa ^ toto toWRtoa 
to tota aaw to to ^ to tw ap to tot % toa waw to tor fato ww tor 
aar i artor toaarafto % wr-ap to tot % toa awito atot to toto ton 1 

Tarto aa waaa to^ ^ to toa afarpr t aar laa-wp aa wa 'Wa 
tot tortot t Tfat toar to 1 1 aipc to wjarr toftoftoaif ap to ’aaator abo 
T aa-ap ^ totorra a waaro toar It toto to arpR wra aar sft ^to ^ arato 
B arr toaa aattor 1 1 pi, aTpr^aiarlftoAaaTBtotowaTW araiara 
t awrto toar li 

fa walto ^ jaaa tow to awtoa atotota fr toto wi° toto (tor 
towa toftoa, 1923) aao too aftoa (to tow tow rw, 1933) ar tota (to 
i^toatoto tow tor, 1925 tto ^ flarratow ftoftor 5 to ^toatoto tow tor, 1931) two 
WPo toatof (tor tow to tow toW tWi i 9 i 8 ), ar too fftoito atta (a ato tor toa 
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1931) iTcf i924) 3 ??t f i ??i% 6i?prr art il^, 

^ PRT, cR^ti: 4URf 'STlf^ % 3<Tc1lf^^' t 1 1 

f^ ^ ^ilM, ^ f^^lRrai^ fFl % ^ 'SfSSFFT 

^TFR’ % WR q^ GIT^ iTR^ #T ^jftcFT ^ vSlWR fe^lT 1 5=^0 

%o tpi^ ^r ^ WHJET ^il^ST SRT i^fcCTfl WlRl ^ % |'3TT 1 1 

1908 ^o % ^ ^ ^ tTcf 5?oq- f I 

^ 2;il ^ WFT HfM ^ UTH MI?lRi^lRlcb spl 'STSipR fell | 

^13 IT^IoR mW:^ fclffFT % ^ %lt^ ^ ^ ^ 1 ^ 

(^, 1964), (t^lSfecRH >31193, q^l'Ml^M, 

1960), 12 ? (317 5[?qr ^ qiT. 1946), ?f^ ^ q 1959), (q ^ 

1957) qq q^pw (^ijqqr qffe rcbf^qi'Ti q^lql^ofi, i960) qrrf^ % qipf Tew'jy? 

fi 

^ TfRT q^ 31171 TTf^H, 1949 qq q^Mi 31171 %T, I960), ^o ^ 
^ 31171 ^Rfeifq, 1950) ^ yfRl (?1?fRTqrf 31171 %?qiTf=5, 1948), (^ 

qr^qlPlcb q^ 1956) 3nf^ ^ qipf TT^^lsq qif % 3P?pfq 311% qi% ^ % %)q 
3117# lFq#f qit q?# f I 

1924 % 317?(qil id %531H1 #15 ^ SP^ TPiq^ ;cqj;r 7T qqi ^ % qqi TM 71# 
# l#7|t 71# # I ^ #0 51% % W71 qirqiTT 3%! 1925 % fH 71 7?# f#)% 

(qsfqi fiiq q ft#? f^) qqili^rq q% l fq R7t% % Wt %nf#fif q?l 3[T^q#q f#q qq 
f%qi 1 1#% ^ qm 71# qq qiq?T T^si % iqif#T fidTl fid^ THq %lf#df % 
3q#qnT qq 1%qi I #0 tiq% ^ % 1938% qjqqM (31#qil) % ^ ^ q% ^ 3lfM 
71H 7% # 311##f%%qqi 317>t%qi % f%q#-^^l# # I 1#% 51% id qq q% # q% 

##T w qq # # #)qiR ?# w i 

1960 % 1970 % #q 71#^ 77?### % qiqf#q qil% |q # 7 % qqo q i |%[%i? 
(1974), ?#d t?q? (1969) # qi# q?qpj% f 1 ?q 3iq# % 71?%^ %?, q71%l#, 
qjq^R 31# % iqqf#q 3i%qi qiF? |qi 

W?1%#H 57 # SRqf# ff^# % 3Tsqq7 # 717 % qq% 75^ iqi? %71 q? 
3771 1 1 ?#% 317# Tfe; jqicd ‘tf%7 q Tqq (1946 qq 1952)’ % 1#% f%£rfl 7 i 
fcTqq cqxR #% f 1 3## (1962) % SRI 7Rl7#d 7##T #q qqi C*'^ (qil#l 14) #q 

trim % fir# f%qfi7T q% qq% 7?qi^ ### f i 


q# iqfq ( 1935) % q#rq7 qf fq?qqi fqqi # 


qRq#qj wr % frfqfe 
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^ ?}5r ^ «Tr ^ ^ ;3^ ^ afn: ^b5t % fs 

^ ^ 2IT w fWr ^ m 1 cfH (^ifiiJffcii^ 

(1947) (T«Tr 3Fq- %li^ % ^ cjj ^ ^ mm XR ^ 

FPTTI 

Miw (1958), t IM (1955), (1959) ^ % ^TT#!^ % 5n#T 

^ cnjf;T i tthh % ^rj<[^ xBFf crJt cn^ ^ ^q^csR #( 

(1939), ^ (1947) 5©T f 1 

FFR fcl^ ^ ^ c|rr XH^TFR cft^ F ^3%^ ?XRI^ ^ 

■*Mxt 1942), ^ I960), ^ ^ cBF# WPjq 

1 1 f^nwi (1949 XXci 1950) ^ XTcT-irf^ cfTS: ^ #[ W f% 

qfM=T '3TFf#Fi5 qfeRf5Tf % cstft ^ 1 1%?F5T wm ton x^ ^ qi |i 

(1930) qci (1935, 1942, 1947) % XflPiT 411 OTxitq ^ ^ fc!^ ^ f414T m 
T5T 1 1 WS^ fe?^?Fr #51 ^ f5T, 1954), FB# XTcf <3pi ^ fSl^q if 
fcTcrm % ^#^171 4^141 1 (1963)^ 44^141 Wm Fm 

xiFRteTT x^ ^ % #1 TM-XFP^ 4^ 41F4TRtl 4?! 4# T^ ^ 41Ffcl 1 1 x^o x^o 
#IoT 4211 5^0 txT^ (1960), xnio ^sHcKil cM Xiqio i^o #tcr (1967) % ^^114 
#4 % 4144 4R4MI ^ ABO 741 % fctcR4 ^ 444 ^ SRT 4!% 1^ xjjT 44141 

I 41 #T, ^§1441 # %f^)i%4 ^ WUft % UTl f#f# #4 11 x^o xto ^#4 # 
io €(o f|Ti^ (1921) ^ 4l4lf^Pl4) % 413144 % i## #4144 # 0 ^ # ^#41 
414ER 44T A# x#lf#Rr T##n % #1 W4 ll 14(1954)% ABO 744-4% % 444 
X 74 ^ 7F4#14 44% #4T # 414% x^ 444 ^ (1963)% ABO 744^ 47 

444' 44 7#bfe41 Xjfe xr ^ I 4%t4 (1970) % ABO 744 4% x^ 
m cjll% #41 1 # X# |1F47 (1975) % 41X1% xj% % 31Hf44l 4% ^417% fx 
41244% XR 4 % fell % I 

7cRr-4% u# x# 44% o44fR 4% #% % 44# xrt qxj# % 7F4f%54 

41244% % %WT f#y 1 ^ q^R § 11 %# in44 %5ll1%4l 44# % 7F4f%14 

7147414% 44 412444 ^ % 3#%% % 417% %1 #4% F!# x# Ifq (% <I%f%44, 
1935), Sl^dxf (#, x^ 7f%El, 1942), 417%-%%3 

41514% (4 %%71 4#1 35% (1945), 3# (x%%#Rl XTO5 q #4 >3#1 %4, 1950), ^©1 1 1 
#5 % 571% 4124441 ^ 4lf%% 4% mmi t%4T |l 

4 x 4 # % 7F4#I4 %o 41% (1960)% 44% cpq% 4f^fxj% f 4%%% ?444 413144 xjx#: 
4113%f%4%4 f%#Tf 47 4Tr4[fer f I 41% %( TFqifel 37441 (%#71 3# %71, 1968) 5RT# 
4% 4144RX4T % 7F4f%14 4#34k 1 1 =3^-41351 (1969), 7%4 # TR (1974), 
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(1976), (1977) 'Sfk f?! (1977) % 2i5T4 

%ll^ ^ li 

WT ^ (1946) ^ ■’ifl^'Sit ci^ WFT nRscMdl ^ ^ 1 1 

(1950) ^ f^ I SPf ^ t ^ ^ t i (1950) 

% 'STSPFT ^ ^ ^ ^ ^ SHH 1^ I 

^ffFTcT %lf^ % ^ ^ f%cR^ cRjlf # cRF# 

1 1 «flwr % piTcr ferr ^ cfji 'Sir^ > 313 ^^ Wcit ^ ■an^irfeT 1 1^ 
tf^ (1932) qci ^ (1954) ^ ^sRf I f?, ^ =ri^ ^ -SN^ 5?^ ‘^, 
-311% ^ 3fRi \e TO^r?H f? %r (i950) ^ ^ ^ qf^Fit % 

OTfe % 3i3ff%cr ^ ^ ww ir^ i ^ 

W«l#^ 51^# ^ 'SWI % 3TMT ^ ^TfrTT T? ■aTSzPH I 9#r (1945) ^ ddidl 

I ^ ^ ^ ^ 1 1 lEP^Rif 

% cBRW Fit % FT ^ <3T5^f^ ilfFT JTSrf^ ^ ll 

1970 % ^^TF t Wr '3T2fl%cr % FWf ^ ^ W 1 1 iftt (1977) 

t 'STFfr JFTF dl^l'^fe'FT, ■dldd 'STR^F^^R t '^1=14) 'SflT 

% TRIRI 1 1 IfeR (1977) t ^§TddT Rdd fcfsTR 

ar^FT tR ^ 1 1 tra^ (1978) t did41d ^ ottstr m RFd fctPiadR 

IR IIrT 1 1 fIR #( (1979) t FFR dT^ dRT5t^ ■sfR 

dR dR^ftdi '3T3^FT t 7Fdf%d fcTpRT d'^Rft dt d^lfdT 1 1 ^TR (1978) t dR^ dRI- 
ftd 3RdT ^ 'SRlfsRT ®dlt ^ 7§t dT^ #ff W ^11^ RaRR 1^ BdgdT 

ddlfRT 5R^ I RFiF ^ (1980) t dFRlfer JRF ‘^^Tddf q^^TtwNt 
cF^Rftt qal'-ct^' 5 ST^Z Ros cf5^’ t ^ #( RR( t dl^TIdFr % 

dit d^lfdT 1 1 #( RFT t dlddffdft RD5 ^tfifRR’ (1981) ^ dRd 

3T^Fff d5T d^ fr RRM dST d?TfdT 1 1 

ibl^RrdT Rdd fcTUR d5t ^'3fTTd df^lflR RRd %]Rrd> tRo sltd% (1939) % 
dddf t ^ ddf% tt d^FT ?TMT ^ Fdf^ #11 ‘R5S 5 d 
dfre fTR ^%#d^ ttRFT’ f#QT I W ft# % 'J# ^ 157t 1# RH dRd %TftdT!f— Ro 
dfk ^O >#0 |R t RH srldFif 96dldt FT dd# f^, RFg Fld^d FT FT# 
FT#!' dldPJ# F i feftF f#§F % FK ^ # dt odRwT H 6 dH^ d# '3TTF?'dFdT 
dtt dflT f#!T 5TT#ftF Rdd %lf#Ff ^ R?Rd FTTdR F5#T d#t I 'BltftdR gS # 
T#: czii%5#i ^ Wdld# ^ fiR 1947 io # ?dTt # RF %#tF WdR 5I#R?TIdIT ^ RTFRT 
d5( dt I f#?Ff#£n?IF % Ro #0 #to # 5 M R[#Rf FRcT ?l§llPlF F# 1 1948 

# ‘3F!ftdR R5Tt1##?R aTTF fei^ ' F d' R^itdTTf^RdlT’ ^ cRFTFR # RF fM ^ 
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#o 5^0 T^o 1^0 x^o ^o XEf^o # ^ xfilcpt 

% ?frsm iRp M I ^ Rftfe i?FR fcffTFr t ^ 

^ M ! ^ ^«Fr xrm fcfw ^ iMt 

l^iW ^FT ^ MTlTRi'cb ^Ilir^l4) (1962)’ m ! ^ ^TR?! ^ xi^l^ii^ x^- 

cfiT WT W§H 1956 ^ |3tT I W ^ (1965) ^ ‘sfT #T^ f^ 

^ ^Rxcff cCT arfelf^^e x^ |j^ (1975) ^ siWH? (1979) % SRT f^^bRid f^ 

m\\ 

«SM 9nfife5 JIFR feiR ^ 

’TRcT ^ ^TT^tRcR XTRcT icl§IR ^BT ^ISZTXH ^ fl^ I cF#B ^ 

fen RRiT «n Rb nRfefei mnf ^ w. m fen ^ 1 1 nmfk 

?nftfei npR %fei ifeif ^ ni^ n( w ^rani I fti annnn 3^ m 
t ^ nszif nn ^rsnnr fen ^ I— (i) i^nfer ifci^ m Rmfnn cwr (ii) mnn % Tm 

n^n ^:fRi 1 cr m sMnn 1 nrtlftsB mnn fem % ^ih (Ethnology) 

% ^mR m fesfer i ^ nf x 3 ti% ?pn 1% ninf #( xg^niM % 

ftfeicT n?r fciRranr fejrer ^ nnw ^ ncscn I xr^ fs ?r?pnf % vsnsm 
XR n?r xxcjT Runn ^b <sr[^ nif w rt nninr 1 m-- fenra" nw, n^mfcr 
vsn^ ^ nn?Rr % fex <3^ ^ x^ Tsm, RRciMn ifenr, 

feFB%5H, feiR ^ nfen -snf^ ^ nn?RT oncim I #1: nf % nRtfei wri fenn 
m fefeTTFnn ^snnn ^ fer 1 1 

niRf n5t nfeM % fefen ^ jbe ^ ni% mw nn m fe^ xjf 
'3R2nnT ^ t[ nil nrifer nfectnir % <^xfe<ui hr nnn fe fet 
1 1 ftn^ ^ xj4 15^(^ ^r ni^ ^ 75 ^ #nf ci^ xnqr fei% nfem i884 

1896 ^ jnBifer |tT 1 Epicffif%^ ^RznR % onnK m sfet jr^b ‘n xftj^ 

OTR ffen’ ^ w ^ nfeM nit nm npff ^ ^ I nn^ nfeM I i 

^n^tftm nmn %iRfe ^ % arini^ nit niwRi-tcii nn fefexif c^ f![Rr fe It nrt 

XR fen 1 

% nwfer xTo #0 Isn (1919) ^ ^ nlfexiy ^ arra)^ nit x^ 

ann nxifexn feni Isn ^r w ^ anfeifeff nit anft nife 5 m% gcx 
sifef % ncrmr l ^o x^ro ^ (1931) ^ nR#T wn ^ fenH witt naf nn 
4 i nddim Rb nsRr infer Itfet I nfr am fenr 5151 wr ^ aFi^nm 
^ xrmr ninn ll 

Rfer % nrnn mr ^o 4 to xrio ^ (1931) ^ Rfer fen 1 f# fe xjHxmm % 
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^ TTHgMrq' RRf % TC HR#T ^ oR cI#RR ^ aPT 
^ ^ 3Ff^ ^4)^11 1 1 ^o tjto ^ (1939) ^ Weft eftfff ?lft W W% ^ 

^ftft cift ^sT fl!7 cfjcrra’ ^ w =ift wn^ ^ ^ xb^-^ffw 1 1 j^o #o 
( 1936 ) ft RRftftr WRfftr R?Fiff CRT tjpf erswT i?w aftr w fftj 
(ww) % Tiit WR aftr 3^ ft ftfeft^fftw ^ Rft ^ f I f^ift ^ ^ ciir <3fw 

I R) ftrrft 5RT fftsftfer R5RT ft ^2JT fftqft^ 1 1 

'SiRM ^ fen ft afep ^ftsiwf'sft ft fcR^ ftfftftfei M nn 'srswr fen 
^ ^ifest^nr: n^ftni^cb f ^ftr 51^; mnnfeftn niftf xn: ansnfftr 1 1 nmenftrftfn ft 
(1922-31) m =t 5 ift fen # nRnfeftn Rsiftf m OTSTifeT ^n 1 feft nuftf ft 

'Siftni fen; nmfer x^ arfefe |q 1 xto qno wftf ft nnfen (feir) fti ‘it’ wnifft 
'sftr w^ fcfgrfeft' cift ffe nr Rift fen 1 x^o x:xo ^mn an^nr ft ■stw arszwn rt 
ftftfer ^ < 3 nfer Rwfft Rt wnr 1 irfet Rift ft fttn ncR wm, nen ^ifen altr 
nw RTRiftf xn: ^nftftR R^nrf rt feftnR fen l ftto ftfo wftf flf^ % ftflj# oftr 
Rftfen wm XR Rift fen 1 xjto ftto gogr ^ ^sftcr % nRiftk wwftt 

RT feftw fen I ftto xTrro ^ Rifenm? % fttftt % §nftfei rt fftftcH fen 1 
xxo cfTo fftnr ftnieT % Riftm ftn ftk "Rit % xr: nRntftftftr arswr fen l ftto xrto 
"M ft ftnieT ftl %(; ^ Rnfeft ftt vSTSimn RT WR I anTo ftto 

Wf ft afttnr % xj^iftt nrfen, fem nrfen xrft nmftt anlft xr ^ 1 

ft feR % aftci w ftRR wnifft w fftt ftn ft) ftftt Rifft xr nFfnfftfttn Rift 

fer If 

Ro ftto xRTo nxgnnR ft fr, Ran, ftfe, fttn, jfen anfft xr n^ annw fen I 
!i,^ <ixi % fftfftn RTfft nft 'jI'I'jiiIa'mT ft) fttn RRift ftk RR XR fftfer Rift fen aft( 
nmnfftftk aft^n ftt fen 1 nto ft wwi % nftt xr ^nftfen fenn ft wrffer 
Rift fen 1 ftfo xRTo xRfo iRRR ftx Rift §nftftR nmn fenn fti ftn ft fftfe nfnpjft 

I I ^fttft ftRR ftl RTRT WRfft xR Rrftf fen' fttr tP ftl RRlf RT fetR fen 1 1 f^lRT 

Rift RRcT ft) RJifer Rftf XR ;Tft fen nw RRtt 1 1 ffttft nnftk fttftf Rt Rxnfer 
ftw % anRR XR nftf^ Rift eft eftfen fe t ftti R?r t ffti rtr jisnn: enft fe 
^ ^ ^ I '3T9ftt JRIR' ‘ftt xrfttffeleT ftftn atfe ftfer (1954) ft RRcT ftl 

anfer ferfftftt fti fex ?nftftR Rnn fenn ft RRfftnr arftR ftft crszjf eft ^rfr fen 
tl 

RRR RRRr ft nMfef Rift 


Rxin fti jfeiR ft wffer MxRii|nitRn^itRRTft|CT|, ferfttRT anfti: 
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ci^tST ci5t rji ) ^ (W^t3: ^T) ^frf^ 

#o t^o 55T (^, iT?R^ afk %;Tfr % 3?cr§>^ T?) -afk (3nR- 

Cl5t #q|t 'TT) '3T1^ % cRT?5t I i (5^0 t^o fj^m^o rj^ 

^RTFH ^ t[F#RRf ^ ^ TO eft ^ ^ qcf 

tn^r 1 q^ro #o fog# c^f mwtot (^prro) % TO=f % a#7W 

TO M I %fr ^5iwr ^ TO TOg ^ ^ TOTcT ^ I 4to t^o tr^To 
>^0 y<cbK 't^o %o zcRft^ % g4<i4) % ^ TOg % 'STct^ gr stgto’ 
TO% 4to %o gz^^f xfto ^ >3rf^TO^ g? TOT %f^ flgr 1^4 
TO 3TR^^TO5 ^5Fr g^t jft c^t I ito jHT irg 4to 4to TO 4 3TTg ir^5T ^ g5t 

g5t TO 3 tI^ % 'araror t to to ^ aif^ arf^TO: % 

% firat ^1 

zrrgPig ^ q^ETo grro g % to a^rgf gr tot arsm f?TO 

TO% 4^0 qo qgo qo TFT % Z;3#T % TO arf^ % ^T g^ I 
qgo qo ZERO tFiit afR: gjo 4to tfj ^rq^t groftg f ggffg 

TOf girg % g!#T toM g't a?tT ^ toit 1 1 

gR#T ?Tfftftc{T TOg %if^ 4 TOcftg TOTO % aifqgtTO: g#g sif^ 
qr 4^ ftr^tg TO 1 1 4to 4to jlr?gRT t arrotoli, TOi^gl' to 4t?T ^■H'inf^' (titoto) 
% pfi%WTf m arro sro to i g^ qig?qf qr: TOf aqg ?Tittftg 
qiqg lnTi^gf 4 5 m I— ^o 4to cFif (f^ % zro), qgo 4to t^rart (arogte 

% TRft TO arofrq % ^ftferr), arr^o 4to % (qgi^), qgo ^ % totoi) 

^o %o gzvff qg aro (^Mr % qg^),-^o gg #gft (Bjjtt % ftro), 4to qqo 
qggggf (^qrr % ar^), qqo argo ggjg# (gf^ w % qgi^ qter), ^o 
%o ^ (ggr q^gi % arqgM), ^o #o (^tor, zgg, arorf^g qg Tqqit), ito 
TO 9iqf (%R % 5 TO qg zgg) g^^ gi§ (%r % to to^) asnl^ l 

qrro qgo groR (1954) ^ iPig f^ I qrgftg anT^'gfip ^ arofq 

steRTqjT (f%TO) g5t gqgifei arRft 1, 60 ; 40 ^-^ ajjng g5t qgiTO I i ggg 4r ^ 

^ arjTO 60 : 40 qigr w I ^ qro gr aijro qi^ gqgifcr 4 q^ ftgr li 
ggRR g? 4t gT5r anf^ tot % gqgif^gf 4 1# ar^ro 4 ^ ^ g^ to 

#q grflql ggg# ^ aiq^r arsggg % to 4 ^ ^ ^ ajjro g^ 7gT^ 4 ^ 

% afjq qigr I ^ 5#gq gq gj^gr f^igro gf^ to ^ aik % TOf% ^ ^ 
fMr ^ ^ ^ f^qftg %i 

RRcT 4 g!5-g4 % qgq^ to #t an^ qr g5FJ gq^ gi?if 4 TOte gfirogf- 
q#4t qg grflft (1927), 4to qgo ^(1932), qo argqq (1936), qo ^gft (1936), ^o 
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1^0 (1937) ^3rrf^ 3 IST 1 1 %fj'9i7#T (1938) ^ ^ Tff)-cTfl % fcRR'’! ’T7 

^ cf?r 1 1 5r3n#iT ^ ^ ^ =n?rr ^ io ^o 

1:^0 iTo ^BOTT 'STTF^, RJ’KR, ^Ffo 1^)530 FIWT, f^tFIsJlRRR, flfllsf!', 

to %o tR, ’^RTo #o (a4!(l 'STlIt Jj,te4 1 1 t ^TRcT % f^pTsT ^ 

t) cR TtP-^ RRIT ^ R^To ^ tISNcll t RTcft^T qR ^^TT 

fen I tto %o fer t TSF n’t nn 'Stszpr fenfet t h^iRi Rr^ifer ^ feR fenr i 4to 
% ^ERjff #7 ^o %o t 4'rifet cr«iT RnRifert ^ Tfs ^ nr cpRf fenr i 

angfe?) ^ t ^TT^Jffe RRn RRcT dTI^^fe 5ft y^Wl'Sft 5)1 STSPH 
^iR^5t'5' t) 'SIRTR nr 551 tI f felt ^RO tto (1953) ^ R?To '3TRo FTH 
(1956)fe 55Rf 5)fe 53#llfeT f I 

in^ wHf itiiH 5>r 5pffeRW 

RFR 5t ^3R% ^^5 fefiRl, RlfejlcTT, fepRl '31Tfe 5t t) aiTSIR 57 

FFRi IfeiH 5t fenfefer npif 1 5fer w I— 

(1) (Primatology)— n^si t fe yi ferPTR f 53^ ^ |q afen ITlfe 

w ^ I, fefer ?lTtfW lEfeRT 5|cr fE5 HJST t PRRt 1 1 n^sq- % fe^RT 
5t life 5)fe |CT ^Tfeffe FRcT cfeifen fen 5#iif t nrnt 5)Ffe rr«t cnfe I ^ 
5nitz (iTwfeD ni) 55Fr w I, niffe ?nt5 % nrfeif % mer ^355 nn fe# ifw 
551 Riifer ntf fenr rt nnimi %ifeH fefew (1707-1778) t ^n FRt 
infeif % feq nw wf cptfe 5Pf % nifeif t 51 r«t 55fe # fefiRT 5t 
^URT ■55tt' % 7115 aniTR fet njKT cRF 5f5ct 1 1 

Riftsfeife Riftn 5t % mfeif 551 55fef5 aiEzrtFi 1 1 Fife aRiici ant nfe srrfe 
fefe;! M t tit |5 I 551 fefew ffe t qfe Rlt f fent nPRl tt 1][55 lEPft 1 1 ^ 
5t % aRpfci ant 5it mfefe' 1 % wnsit 5rfei---ni55tfe57r t t5R nIfeRi' tt 
feM tfe ant 1 1 fe iRFi tfef t; fetim cwi tfen nsit t 511# aRR 1 1 am: 
^ntffe nH5 fenn % nfen^n ?ni inm aiszm nunt nFm^ I nnffe nife-Rn5[ 

t MH5 551 75H fefefef 5Rt % fel^ ?n tl4l 551 aiS^RR 55751 5Rst 1 1 

(2) SRlfe-ter (Ethnology)— 5F ftflR 5155 5t ftfepraiat 55 aieiRR 5Rt 5M1 

1 1 TRt mfefe % fetr fefemi q55 r^fi I i 571 m tt 5155 % feq tt 5 f 

fetRTl aimfe55 5515- 5MtHl |7t fttal tl an5R 57 ^ fem tl fetf ^ feftm 
nfeM t ^ 551 1 1 15 5 mM 5t am R57fen, mitfln tpj^ fent 71 t5ft 
tk 3^ I aiilt ^ aim 57 Tiw mr tfi 1 1 am: 5F feuR fe HRitfe tpj^ % nfft, 
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fcrf^ra^ anf^ cjjf ^tshtjpt m JnsTW I erf ^ ^ 

'jfHT 'jTrar % i 

(3) % ter (Human Biology)— a?T§f^ ^ ^ %Tf^' % #qr ^}f 

^ feW^r % i% ^nOReh HHtl [^sim ^ {cJflR (Biological anthropology) % 

t jefiRr enfl^ I iindRcb Isnf^ ^ #3 t aiRrcfjt^icr: 5i#r-?ir^ 

fteif Wr ijjTt I tR^ cTf 3FZT 5nf^ % 

# >31^ I #7 1 1 ^ #T # ^ tit fRcT # ^ JiFft 

W t 75 ^51^ I ^Rl#3fr TRffcT % t 5Rnf^ M 1 1 eft TRffcT 

5#r-?rr#!T wr ^ 1 1 3 rt: wr %ih ^iteratr: 

ci^ t 3rS2RR HTR^ ^ TT^ 1 1 ^71% TIRT # 7TT«T ^ %R ^ ^ ?PTT 

|3?T I w iTifTfcr 3R^f(T^tR|3rTlM% isw f^w, ^iRhrRt 

^llRR'h ^ w-w HRqcf*! f'Str I 

(4) HFff ^tW't (Palaeo anthropology) — JTRR Rt511'i % 'SRPf^ *iH=l 

% wif ^ 5nf^-?TT#^T ^ ^trtt I jocft Rtih ^ #7 

arclfrd’ ^ ^ 7I57T 7R^ 7!W^ W 5RIR( WT % 1 fTI^ ?Tlf^ 3Rf ‘JTFl 

% ^ ^rHRFT It 57!% 'SRT^T ’TR %t ^ IRTTfer 5i|%r ^ -SRZRR It 

ywRd 5f|%f =CT '3TKRR ^ »l!{rftllch %)%■ % Frri%f JiRTcfT 1 1 ^j^sIRWr 
■ 3 I 7 It fFRT % 41^1 %)■ ^ <^5^ %t vr(i$41 1 1 iiwRo 51^41 %t itr ■^rI % wr' jnrR 
%TflR ^^TSRH ciR% ;3R 5f|4f fclRr ^Tcr RT?! PRjfRd RtI I ^ R5 W RTI I f% 
5^ TFf^SI f%7T gJT % Rr«T 1 1 f%7r I HRIRtT 5|t R% Rl# I 37!%t 'S?!^ It 

m % 7TW It M 1 1 JRdRcT ifHf % 3TSRR % '3imR tR % 3TR«T % 

'3Rr 7TR % TFRT %t ^ I %%! W I <3ft7 JfT %t RRlf 1 1 W IIRR ttR ’fflRT 

wr-7TRlt w5t M 1 1 JRTfRcT 5f|%f ci5t feiRr tT| cRw ^qffer rtI % Rr c’"* crar 
% 3nfl RM RT otIRt f%R rrtIi ^%iTwlf%%t riRr 
Rrft 'SiRicFi p^rr Irt wRR %r %t w It ^37Tlt It 'SiRtr |Rtl 

^iiORcb RRR %tRr wn^ %t 5f|4f rt ^tbjrr rtI 1 3fR 

m rritRct ifllf m r7% ^ Rrm %t e^lt I T^nilcr rtI 1 1 3r: IRr^lf 
% <3TSZPER SRT R5 fflcT f%RT RRT I ^ fJST RjfR JTRF |, OT RIR I %R-%R t 
f , RTT^ WRT tR 3RFRcnq 1 1 

(5) MH4 (Human Genetics)- ?ll(lRcb RFRf f^SlH % ^ I RPR '3!1^4Rl%t 

RT FIR I Riff% 57T% f%!T v:ife<ihl#? 3!gTRT 7T«R ^ 1 1 ^njcfRl^R 3(521^ 
% Hit ^sif 'R Rrfr wt I H— Hr cthjt 371 ^ ■sn^ cr wr, %tlt7TR m 

37!%t t^lfcT, fhldlltd ^ '3ncfiR-WR, 3^ nRlelcld, ^"PT 7P7T Rl‘MM'1, ^iRlWOit ^ 
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cTSTT f^RPR 'STife I ffeT ^ ^f m sram 

^ Tfl t '3?IT ’THcT % ^ ^RFT WSfFlt ^ ’3THWT 1^5^ ^ ^ % (^H=bl S^lci<‘J( 

^ gWW<’J| WT-f?fm #( ^ ^ ^ ^ 
WU ^STTcrr 1 1 <^: i:Tg- ^3^ ^ '3TaWT 31^ ^ I mfe 

ci5t ^3?T% q4 fcicBRr c^ afnrr^ % ^iw ^ ^ l 
^5Flf ^ ciraraTUI trcT ^ cfjHcf^ % IRT ^ % W^T f( ^TRcT Sl?r '3IFT 

5R5TTdk ^3^ ^ ^Ife^r T?T 1 1 ^ % 5# % W«T-¥r«T ^ % 'STcTJoif ^ 
^ '*ft '3T3^ Wr-ftcTT % 3TTH ^ f , 'STT^f^ ^ ^ ^RFfcT f%5TH ^ 

’3lf£lcRT?T ?Tt5T ?RT4 'STI^pf^ 3T 'SIMfeT 1 1 ^ ^ ^ f ^ % 

'%^if m ^ti ^MsRr^^%3T?r^ 'srrfe % 

% TR^sT % yif ?Rr -arszitFr ^ 1 1 33<2T ^ ^ ^ 

^ 'Srar 'snjgfM 'snein: ^ 'jft w ^ w I ^ wr ^ ^ t srfJ fr 

1 1 ^ % cfiRur ^ cTi^ fcfcRn: %_ ^ opjfkn, ^^3 ci^r, ^ 

'srraKrT, i^R3T|'?i%dl'^R'm, anR l stM#3 ^ wrr ^ f^crsrar ^ % wt 

^ ^ ^ ^-sRif ^JEPir, ^ ^ RfRrsrar ^ ^ ^ 

21 ^ jRWRfW ^ tTcfiiRl^pfT Rf#T), 2l4f sRRMr ^ ^gpicIT 3'SIT 
^ t ^ g?§!T tl 

RFRT % 5!^ ^ RRcT ^ -RTRR W RlfcRwr 

'snj^f^, 'SR^cif^, ^Enr^T w ^zmr rfrt 

wn#:^^ifeRT 3nf^ 1 1 

'3Icr: RFRT 'SRJcff^ ^ '3TmR^ Rt^ 'Sfk I3R% OTR, 'STlJcff^ 

R49id crRt ^ rrct ^ rRcikX ^tflM (^?Tra#) w % 6^idRd 
dl^ '3TT24%R’ ^^TRt ^ e^idRd cR^ f^RFT, 5tdidRd ^ M<^Rl 
w cRTT^ ci5t fcrflr 'STTfe % ll ?g% eMrar ^ ^ ^ ^ ^ didicRui 

^ ^ ?fr Ii 

(6) *IPRr felR (Medical Anthropology)— RHR fcfflFr % 3Rf% 

dR dRPT M CRT OTSRRT fen mU I ^ RdT t Wm ^RM ^t^T TfT 1 1 '3T£HRR iR 
fiR^R?RFTrwli%^^ Rr?>sf ^ M Rr^R? ^RcnT M Rr^Rr ^ % #4! 
^ drqr RrR Rr4W 5 rrt#t rpj^ ^ SRirdR'd ^ ^ air i[fT 1 1 ^ti^Rcr 

RTR? tr^iiRichT 5r Rr^t^ RfeR, ^ w 5F?rrRr #3 m 

JR^ W Wm I ^ CRT 3|tfFTT 1 1 ^TT^tR^R RFR tsTlRRTf ^ RtRR^ 

Riwt ^ RtRr^ ^TiMoft % Rr ^ RrRi4f, Ri^Rff creqf ^ RrarRicr 

1 1 (?^ tt 4 TRTRf'^’ ^') 1 mRR^RicrI ■qRR Rit[5 wr cRt ^ cRr # thttRict 
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Sfirfsft^ f%R : ?rniT... 

^ JmTcT M ^ 1 1 ^ ^cTR^zt 

^ CRT ^TsqzR aMm #Tr i 

^ ^Tlttfe^ %rf^ % fM CRT araRH sfiftcR filcRTTT % WT ^ cfRTTT I 

1^511*1 % aRT^ ?|t ^ ^ cR^ CRT araRFT cr^ I ^ ^ 

cl^ ^ ll 

(7) ?|f^![ *!H? S^?n?f (Physiological Anthropology)— ^pJk ^ ?Tit)Rcb 

’TRcT ^5tiPl't5 5151 WT % iRR % a#7q^(l' CRT K ararzia ^ ar^ ^ cT^rr 

^RTcia % ^ f^?k ^ ^ ^ aM ^ fcR^ ^ w 

I afk RRcf 5TtR % (i^wRai ^ ^ ^ fcT^ arajzH ^ (jm 1 1 ar^r: ^irttRcR 

RFR RI 5 IH ^ 51 ^ ^ Rng {RiNRcR cl^ ^ # tI =fjR^ 'Jidcll^, 

anf^ CRT THTT^ ft W 1 1 fTTi^ ^iRtRcR ttFR fclfTR % aRFfcT 

RFT=r fciiR CRT iTcR Rripsr ^ttut srrtt w I, cnf^ i:tcT rftct % ^^[#t 

^i5t RiRracTTart ^fJT aiHtzR ^i^^4cb cj^t ^ ^ I 

8. *TFPr ^[HFT (Forensic Anthropology)— Rf ft|TR ?TRt% ^TRcT 1%R 

^ '03’ ^TTM % M ^ 1921 ^ aOT TfT I 33T ttito sRRAo (1939)^ OtFJ 

% W13 f(T or ^ R91 ’Ni ^ 1 ai’fl’id !>i<^ct) ciijltb ^ aa^ '^cR?Ft ^^Mt 
% arrsTR or 9$3H^ ci5t ^ ararzia Rkot 1 1 air^ ^ aiana % 

3^ 33]^ ^ 1 1 ^TlttRcR ttRcT fcl5lH ?i|zff c^ fcT^tWaft % aTTETR 

FT 3312T afk 333153 ^ aiRR FITT 3R3T 1 1 33^ aiTgf^ #3ff ^ 3133 3t Ff313^ ^ 
531 5333 FOR 1 1 f3% 3133 3^ ai^#, fM 03 3?ft % OfcRFf 

33 ararOR 1^ RT^ RRT 1 1 ^ 13 ^ 3Hlf ^ It 3t 33 R13T I 3f aiFft33 

a# ?R ^ Tf3T 1 1 3f F^ o!T%5 ^ aRR-ai33 ftOT 1 1 Ft^Rlf^feb 3^ ^ 
’ft 3ll3 ^aft 3ft T3^ ftft 1 1 F%wif ^ 3f f^ifftROT anjcifiTcR M I aftr 

f3% 1^1333 ft arftcR #ft CRT 3t33R ftOT 1 1 F3t3 'aiftoT afijcff^iFftF araroftf ft 
1ft)3r R13T 1 1 f3% 313131 f3 fftfH % aRfftR T37-fft3t?3 anfft 33 ftt 3f3 ■3TaT33 
ffti3i R13T 1 1 % anoiT ^ anR arqnfftftf 3ft wor ariRPft ft 3ft rt Tit 

(9) FtFFT 3133 i^llR (Nutritional Anthropology) — 3f ^Tlftfftll 3R3 fftWT ^ 
3f 5T17H I fftlTl% aRrftr 3R3 ft7 33 Rsft 33 313133 fftlFl R13T I 1^1333 ftlRT 
FOlft ft I 331 33% FR13 ft It tI 0^ fcl333 33 ftt 313133 f%3T R131 1 1 

3Kd ftft fcI33Tl?ft3 ft§T % ffto ife 0^ f%f3Tl 33 313133 arfft I 33ft% 

OR Ftft3, %fttft, fftoR anift aiR cM % Final 3ft o^ 050 trtft | i r%i 3^ 
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I ^ ^ ^ ^ 3IT5 ^ tr^WT ^ ^ ?f«lT 5[^ ^ ^ 

Wf> ^TRH ^ fRft I f^Rrar w^ crar icrf^ 'snf^ ^ % mR^kT ^ tm 

I I ^ ^ ffe ^ w«f ^f5RHf7 1 1 'sraM ^ % pmrf^ 

^ cf 5 ^ aTR f ^ gs!^; ^ sFif Rnrrf? ^ I— OTjcrf^ 

^fMcRw I ^ftw ^TRcr tfiRr^ ^ ciraraFT ^ ^ ^ 

<3Rm I cfTcITciFT ^ JFira’ ^ Cf?# cf^t ^ g5t 1 1 

(10) ^ SfFW f^ilH (Dental Anthropology)— cRT WT RffTR ^IR^ % ^ HR 

tor 1 1 5wr r?2jhr 19 ^ §raT^ % ^?R5 ^ irt 1 1 ^ % rszrr 

HR RRcT ^ % -3RT cF^ % WT MWfe ?f|Hif ^ ^Hfj^ ^ cTHJ7 

cBT aTEZrcR #r T?T I §TtST Hi^ qc(7 ^ RiRt Rrerffer ^ ^ RHjt 1 1 5F fcrw=T 

^ Hricff HR H!Mf hj 5) ;3RirT, cfTcff % FflFR Rife hr RSZTHFr flcTT 

1 1 ^ hr fcicRH % 'SRFk ^ ^ H§ uf^, RR % 26^ cTHF ^ ^ hr 
toR, FIFft ^ cR ; 3 RHR H^^ffcRTif anf^ f i ^ cj^ ^T?:^ RIHRf^ 

% RR^ ^ % Rfnr^ #[ RRIhR ROTf cR RSRR ^ 1 1 

RrttW RR tef % RR% RRHT HTci RR !RfW % ^ ^ RKTHR 

^ ^ Wrjof 1 1 cfR TTRcT % FT HR RR5R | F^TT R)% 4 rR ^ 

^ ^RcIT 1 1 W iRRjT ^ I: ?Tl1^ RH HFlRcf ¥f|Hif ^ ^KT ?it JTFffeT FT ^ 
ftFT 1 1 Ha^ ^ RTSJTT ^ RRHT % tllcRH, ?RtT H^ FT, RigHff^THI^R RSFlf 
OTT ihl^’Rjcb fcTUR RTf^ % TPRf^ cIHzff 9R 1^ RRT 1 1 ?Tlf^ ^ Hf?) 

FT ^ ^ RHRHR RfcT RR?Hjc}l | ^ RIcTRHRTT Hf^ GTHT Fift ^ 
ter HR |RT 1 1 

(11) *TR#lfcl (Anthropometry)— §TrttRHF ilHcf fc]^ % RR% ifRcr ^ Rf^Wf 

cTHiT HiftflRr HjT ^ Tim ^ ^ ttrt hjtrtt 1 1 rct; hrr^ crtt% % RiTjt ^ 

uf^M % FJ^ ^ T?mW% ^ RR ^ W 1 1 FTRrFRr: RPTR f^raFT 

% RaiFT t I FIT RRHT JT^IlM ^.RrElfRR HI5T% 'SllT HR? ^ RFR 

'h<^ % JnflR ^ eil41 Rlcft 1 1 Hf? RHcf 9lttT ^ RT^iR HR 

RjqR % RORR ^ ^ 1 1 ?R% 5R Rf ift RlR I oq%j ^ 

31% % ifllOR* RRJR TRT FRT ^ %R iT^ f^FT I RT H3[^ oq% ^ ^TFTTHRRT t 

l^IRFIT ^ RTftfer RRR TRT IRR RiT %RfT SfERT ^ |, R^ R%T # R^t 
I RT 3FT r 5(, RRT R5t I RT RRR ^ Rlj^ ^a-JSRf ^ RTR^ % %t R% FT^M 

It RHRft% R)T ^R RRfH fcR^ |r| OTR^I RTFR % ^ Rpicf Ri) ^ Rr5RT 

RRT H'JlIcftR R^ffiRUI % RSRRR % TR 1 1 RIRit RTRtPTciT ^RF RFTR 

fllil^ % 3?am ^ %:t ^ R^, rf: R^ HR - R - fflR l ch M ^ R5r FRfy 1 1 nuM % 



5Trftf^ §TraT... 
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'3TS?tpf cr«n \itip|chiy ^ ^ 3PJj?T ^EITSR 1 1 

cRf # Hff%5 cl5t ?nflW 9TT<tf^ W ^f?r 

1 1 tM?T ^ tm ?Trttfe) wr iciwr ^ m t 

w a^ltilP'ich w^T'sft % ^rhrr! rhct cst ^n^RR, 

^^R#^BftRRT ftl^adl 'Snf^ 'tR ^ RRT I ^Rf% RR fFT^I^t OTRtf^RIT 

Rt?W RRT^ ^ °4!tb9T % t^I#jR ^ ^ ^f, R)PfR< RRT^ 3ITfe-<5Ilf^ 

^ f^?tR % #r ^ I RRctft% ^ IRTRr^TRIT RR R^f 'Efit fcrf^ WR 

% R5Wr^ ^ ^P%cr fEKRT |l 

(12) (Ergonomy)— ^RftRWt R?: fctsTR I ^RT^ RRR RiT <3RZRR ER(% cRRf 
RR^ cj5t qf^f^ % ^ ferr ^ 1 1 ^rf^ q^§ff ^ ter rr^t rt^ rhr 
RRT RR RftfMraf ^ Rr 4 ER^r r 5( ^TRf ^ RFRRR ?r[% % SITR^RR? R^-St ^ 

RiRRT ^ m RRRT t f^ RR ^ 1 1 

RRR Wm Rit EI^RI'^ cIMT R^?T I RRT fciftR Ef^RT^ % R^ff ^ Rffeli^ch 
fRR^ RRT ^ f ^ RJGR RRR RRt f I vM: RRR ^TlflftR? RRIR lniftRil' % 
RRtRWt ^ f^fTR c^ f^R)RlR RR^ % R|R ^ OTR^t R?RRR RRH RRRT 1 1 RRR 

% fcrf^ IRRIRf ^ of#(cr ^mif % flrCT RF EflH^ Rit RRRmRT I R?t RTlftftR^ 

Rir4WRT ^JPTSTIR SRRfk f^Scll# % RT Efl'^TRI'^ qf^l^R^lR R5RR^ % 

1 1 1R% RRT R^ wm I % %R) m RRT Wm RIRIRTR R?r ^R#R RR^T % 
9Trftf^ RREf?R?[T ^ ^ ^ RRicft I RT RRT R^§ff ^ R1RR TRUfcT 

^ %% Rf^R^T fiRT 1 1 RkT: Rf IcIffR ^Tlftfer RFTR fcJITTR R5T RER ^eM 

9TTM 1 1 

(13) I%nq5> (Demography)— Rf ^RRWsRT ^ RTERRR RR^ RMT f^sIR I ^ 
fORR #RT RW^ RRf^^ (e?Fw) RRT Rtef^ (^^) % 1 1 % ^ RRTRT 3*^ M 
% RH^Rf^ RRT RIRTRRR % SR RRli^ ^ 1 1 RFfffisRI RR RTRRRR RR^ % 

rehtt Ei?t ?Tif^E)^R srar rr rr^tt sttrt I rrrr I^r^str ^rtrt 1 1 qRfe^ 

R^ ^ RraiRT ?RRR WR r5( R3%, RR-1^ RRTRZ RR^ % ^ 

1 1 ??Tf^ ?% tTcfj (sm ?TnRT wr RRT 1 1 

(14) (Ethology)— R? RT^ % oRRFTTf RR RTERRR RR^T RTWT fRWT 1 1 R? 

RIT^rt^ RTRR ReJ) ?tTM % RMRlPldl ^ 

%1 % SRT RF RTERRR ErfT -(^T I ROf^ RTRR ^ RRR?R %RT RT 

RR oRR^lff ^ RR^ % RTRR REJ^ ^ ^ RT I RT R# 1 ^ # R# ^ RRTEfR 
RRR 3R RTf^TElf ^ oRR5I^r RR RTSRRR dfl^ RT I i RTI^ 5R RTHIT ^ RMRlPldT 
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^ Wm ^ T5T 1 1 

suiftfeF apT toiif t 

TJFR i%R ^ tinf^ M 5RR =R^ err# ^ ^nORefi 

Rtfrpr 2 R 1 WR 7t#tR 1 1 ?i#Rofi' RriH # ^ tf^r cr 1 ^ w 

I ^ fcTITR % 'SRrfcT 5fT#^ ^ '3TTgRR7 ^TFR W ^37# Wf#Tf ^ 

?T#f#3 W?r# ^ ^SZPR «!TcIT 1 1 Wr ^ RiebRid 5fT# I ##? 

^3^ #^ TFr-w=T, ezra^R % #t-#Rb arri^ # ^3W gsrr % I 

fcr§^ % ^ ’TReff # ?TT##J ^FTig^ RER ^ ^ 1 1 fMf ^ Rr ^ ^ 

I #? %# ^ sfer, ef# f#T# ^ I afR g# #fT ^ afR rj# I 

aR: w ^ IRcnf# 61^# ^#TR ^ ^ RlR^ '3T# # 

Rq'-cflR #JR, 331# WR 5 ?Rr # ^ I #T STSW % aiRIR ^ HT#T 

% ^irdRcb' RTWT ^ arszr^R cj# f i ^ wm ft f ^iRtRcfr rrct fcr^iR 
CR ^FsRT # ?TT#^ fcRRR ^ 1 1 

^TTRRcB wr RTsIH # 5[f% t# f^-cR3 # ^ ^ W WcTT I Ri fR f^IR 
^ W araRR # RtRi# # apr Rrin# % #rr 1 1 a^ 

a# fcT^n# % arsT i?R5r ^rRre? I f## awriq rfp fcruH % wr 

I I 5cFrr t #r aTM tf§nf#F ^ # Rtstr #rR ar# q# ’^r w #f # 
a^RTi at aPT Rim# # mflq a# RiiRr qq Rirtr ^ Ii ?# 
RBR ?TTtf# qpp Rrmp # ant Rw qcr irtr ip Rrq apr Rim# t pr #ft 1 1 
aq Rrm# #R?^%#r[zi^a##f^ pp# aqr rfp # Ricprt ^pt araRp a# 
# ppan 

wa JTRR §T#fRp PPT Rimp m # ppci RprfMtp Rm# 1 1 Rr# agpr# 
t 5T#fRp PPT Rimp qr Rrtq wm sm I— 

( 1 ) sinOR^p ppr Rsir qt qnR #q Rsir t ?WF«r 

§T# 1 tP ppr Rrmq ppi % ##q ^ apRp ^rp I i arm; q? pmrRmj 

I R? ?ppr ppq #q Rimp t #qT i ?T#fRp rfp Rimp t qpp Rrpw # pppis 
qRpT qq araipr Rpqr ptcit 1 1 q? Rstr qq Rrmp # I #, q?i qpw #qq 
RUP % RtRijI arqpiT# t 5 ^ t pq^ 1 1 pqq fePRT qt qqiq^ qRpqr qt 
qpt % Riq ^irtlRep rrct tmrft# qt qpq #R apr qiRi# % ^rqq5Rr mqr# ^ ^pt- 
pefr 3 Tapq qRP P#t t ppr I i aii^#p §T#RP ppr Rimrq rtkicR #q-RimH t 
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I ^Ri^ 'STijcif^, ^ cig^ ^ 

^ Rl^d cRt 1 1 

(2) 3nfH^ ^ 3?rpt ter ^ w^ 

jncFT %IH wfer ff|!ff ^ 'Siam 1 1 11 ! 1 % ' 3 T^ ^RJST % !Tr#T 

wi^r gq csr Siam te ^ 1 1 jtrr %[f S |^ otft ?f|!Tf ^ 

^ f #r cffii^ % 'Sretr rt ^ wsFif ci^ PrsiffeT cf 5 Rt f irhct 
RR ten c^ ^ wr 5 i?T M % RRifk ?f|qf rr 

^ > 3111 ^ R?t f 'SflT m JlRTfe ^ RiaFf % ?ntfe 7 RHR %Tf^ ^ R? 

ffe gR w I % #R-c^ # f^rfter^it % EHTPR ifMt, alk 3icii ^ 

irsiT^t RRcT % M ^ ' 3 TFn I tfR 

tfnf^ 5 RRR? 1 k f I JUcR fcTlTH ^ RFR fcflTH I #r ^ 

^ TTcfj ^ % fiRT 3 T^ ft 

( 3 ) sfiifiRift *rFRr i^iiR ^ 

tter ^ %i 1 ^ ^rajRR 

f I ' 3 RT% ^ ^Rrae, ’jE^t cj^t ^ 3 ?!%, c[ 5 t ter, 

^ Ef 5 t Rran? ' 3 nf^ ^ hbt ^rajzR te f i ^ %Tte 

’ja^t ^ ^ El 5 t EBt 3 iam cfRiS aff riRlKiT f % ^ ter 

wr an ^ c^^ c^ f I e# ter cfM ^ fter te ^ ^ ^ ^ 

'StfEiiilH §iiOR'=h RFR ^ 5 llPt<ftl % &KI flHT f 1 <jrf^'l SRT ^ 'SR 'jfl'il 6 KI ^ 41^1 ^ 

^ ^ cfT^ i; 24 t ^ RRrfr 3 nf^ ^Fiff m ^larqR linte irt fte ^ 
1 1 JTRlfer 5 f| 4 f CRT araRF Rff cR^ f RR ^RRff ^ 'SfapR rr?R 

Rent f anjcR ?it ^ cj5r w aiFR t ar^ Rt ^ ^ It ^ srt 

tefer ^ Rf ftte R 5 T tw iRRftr ^RTarRttef^fROTRlRf % 5 nte 
% STTT tefer Rt Rtt ftft t qR)?RRT 3 nt RT RR 5 Pft R 5 T RM^ cRT fiRT 1 1 aiR: 
Rttf fr fter aiPTR t RfRfte It 

(4) 9ii(iR4i *rm iter q# mi^-ter t 

mf%-teR RRRt 5RRT ftef 1 1 5R% 3RRfR RRR t Rlt RRt Rit ^-r| R^ 
^jftRf % ?ntrftR) RR '3TSRRR fte RIRT f I RlPR-SIIRr t RR R5T ’t '3TaTRR 
fte ^RiRT f ^ aiM t R^ Rit ter , auRR?! ^ nnt t T 5 t Rit ^Tr t, RRg 

t ^ 31R fR ija^r % ter ’fr ffrt t Rff mt te f l ?ntftR) RTRR-?TRtt ^Rlf % 
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sFT ^ ^ 3Tcf^ % ^ '3?^ 'JlM=t<l ^ ^ ^ '!TIH =BT^ 1 1 5irOR=h 

^'TFR' % CRT %lRfe|R % 5RT cT*?! ^ R^SlfRcr =h<^ f 
vjIHckT # Wf|# ^ ^l=R 5#r- 5TT# ^ W ^ ^ ^ f I 5nf^-?TR^ 3=T ?f|qt 

CRT 3T?ZRR =fR^ t 3Rf% ^ 1%?"^ 'JlM'bl^l ^ t W ^ cWI^ ^ 

^ 1 1 5^ 5J^ §lll)R^ ifFra' %lte HIPrTI^ % SRT RfSlffeT ^ 

^ I'cbWffl 'TPft ^31# I ?it OT ^i3®T ^ ^ ^ ^ 1 1 ara-: ^ 

M ter t 1 1 

(5) ?nfrt^ »iFRF ter q# 3?RRq ^sh ^ 

M|j^R[6iRich 5^:icrar fcifH % 3Rn% .'SnfeEi#^ qT=# % ^ iffspst ^ d^H 

dSijf cfit SIctir?! ^ cMT % ^TOiT 3?#il ffcf^ % SRPt^ ^ f 3Tr 1 1 '3RPfd' 
'SnfeRf#! % SRT ^RT% ^ Rrftfjf JRiR ^ RER eiT^ ^ 34cb<ufl’, dMcb^'Jf ddl^ 

^ fcT^raf, RTff^^ ^ 7]^ iRfref sn!^ ^bt 3t?2rr 

I w irr#r m aram ^ ^ iptm iRp =BRrr ll 

W 3RT ^ 5nf^ ^ ^ I 3N^ ^?<it ^ cWT ^ 

?!# ^ SRT #Ef{^ w Riqf^ feqr I 3ERff^ ^ 5}cBR ci5t %— cT^iT anftl^ 

TRff^ 1 % 3Ri% irr^t? cRgtt, ^qcRiir -arnjw, w? anf^ ant 

f I MKl^'=n \iM4)<^i civd-fl cWT ftnr Rb4) ^ t nnnt t 

annt ancr^nqjdignR ncBR % aM4>nnf ^Rit l in% 

arertR tm ^ ^ftjr npif t M 1 1 ?n ^ancjRnf % aRzinn t n? firai ^ w I 

nnra cit n^fft ^ ft^SRT fen-1^ ^nrnf t ^ §an 5 pm % I 

^iitR'b dUd ^giRcj) ^ Hn=i % Riehiti % JBn ^ arcERR % Ri^ 

^RiT I alR mtfcRTftqj nM t nrt nt, nwraf ^ ?f|nf ^ ^ n^nr I tr cb^ 
t an % nr«T-wq mnn sm ^Fnt nt % ancBm, en^ % #mT ann 
nrnfM ’fr Rratt I Rr% ?bm nn nar I i ?nt ft n? aijnR ?Rit t ant 
^ RRT?i5t Rr# I nf it ^mn a# ^ nn tf #it 1 

(6) qpR qq ter ^ w^ 

an^Rqj 9TTtRq) nmn %iRt^ ^ #Jif t nf ft?iT ^ a?R onn %fer te 1 1 
t #n mna % nrRRB wjwf nn Rrt^ 1 7t t nn ara t nm^ ?rtT % anaRnr 

ainf ^ FTRa qt nnnf nr 5!iRi ^ nR I anr nmn ?FfR fsBnr % ?rOTf nn 

aramn qq tI f I aRnqr ter qt qnnte ten, TTB-qt, ni?ta qt % nmq 
xrq anq mRiqf ^ nfer, mnq qq apr niWi qt ^-nnrqn teqqr anft 
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M ^ ’ft 3TSq?Fr ^ 3n 7?T I I? 3IS3rq;ft % ft % ?TfftfftfJ iftEfM 
ft fft^ ^ Tir ll p- aajR % ftftf ft ?nftfftii fftiiH 

% wr ?TftT ffBar ft ^ m ftm ^ w 1 1 ^Tiftffti^ wr 
%iift^ £ft ^ifti ^ %nf^ ail ftftRH ortftarft ^ w 1 1 

(7) wf^ f^iR ^ ft ipaw 

^ ^ fftirft ft aiiaft aft® 1 1 ftft ^ % TPjif aa 

^iHtzFT a^ft I ^ % ^laraa % 1 1 IftuH % aRr% ^rfftiw 

cfJT -SinpH fiE#T:r f^ on?lT I fcrfft^ ?f|ftf ft ^Fafftra' #T-#T ftt #3 tM t 3Taiftf 
I ?RiT ^aair %ft ^ ^laiar 1 1 ^ iflpfi ft cpft ^ am-ftflraf air ftt <3rszraa ferr 
wm % ai3^ ?TTftfftfi %rR ft w-ftiM ’rrftf arr arsziaR a# fear ^ 

% s(I^^ ftia^ 5(|41 air ^Paaa f^ar iarar % 'sftr a? fftsfjft f^i^r^rr arTcrT 1^ iftr 'srr^fftai 
araa 'S'r 'srrfft-airftftr araa ft aar sraR %, aar aa "sraR ar? aaar aarr aar araftr 
^aaRT ^rararai 'STsaaa' aaft STTftftai araa ^ir^-araa % araftf % fftarra aa arsaaa 
ai^ f I 

alftf f[ fciwftf ft Tai-aft arr ^tseizr- fftrqr ^rrar 1 1 araa ft m aaiR % lar-aft 
^ f— A, B, o AB aar aj^r aR ft ft a acjj erf % .ar^afta 
arrar 1 1 Tai-aft ft ftr ^ % arsaaa a^ft % aa^?a ama-ar^ 1 1 ^rrftftai araa-^rwr 
ft aai aft air arsaaa aarftta aftfaraa % f^ ^aiar 1 1 rfft^ %iftai ans (Boyd) 
ep ar^BR aai aft q5p ftar ?Tiftftai aaR I ^raft ajsi aft ft ftarr ^ aai ft§T 
ala ftt arRTT a^ 1 1 fafti arraR ar irarftia aflaiair a^ar 

fftfftiarr ft Rfi-aft =pr areaaa fta-tftaR^ fti iftiR fftjqr ^ 1 1 Tai aft trf 
iftffta aaiR % ftrf fti ftia arprairft aft arftt laaraaftftfaft^aRftfti 

fftR aft ^ ll 

(8) wrfrt^ qft tftina % fth 

ter air fftto fftwr ft li aw tor m arfftiftaft % aftftai 
fftaftaw fti STR fftfta aft a?aiaft aa ^tlftrar arrar 1 1 sftfti fcrfta ^ a?araft % 
sFT ft Rji-aft, aftjftt, trft a?rft aft ^iftta rfci^ aa arsqaa aaaft aaarft ftr^ 
|aa % I wftia rfftrsa ^ % 13 ft aar? ft araar fftf^ m ft ftftt I ftt arrrflaa 
araftalfta wr 1 1 a? rfftM aaf^i ft ar?ra-aRra ^ % ^iraa aif^ aft aiaraft 
ft ?a?PT atsaaa arfftanaaa^ 1 1 lalftrr qjftfftiai fftnra ^ aqaftftar amtf^' sft a? 
^araft ft fftrar ^ar tit 1 1 fflftftai araa fftaira ^ fftaa-a^ aft aarft ft aftftftrai 
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^ |3IT 1 1 M t %rR ^ ^ W6T 

^flfl 

(9) ?nfrt^ ^iFW ISfiiR qi I%n4 % i«Rr 

%rT % ^ ^ w I Mjin5t «BT '3rszm' ^ ^ fcr^rn 

I ^ ^ ^T^zpR ^ ^ ^ Fini^^ui, 

3¥ iPT w^rraz 'SnR ^ szft ^ li 'STsw^ ^ 

^ 51^ ^ ^ 3IRTT 1 1 5?l% iKT ^ 'Snf^ ^ '3TSm ^ 

I I ?ll(lRcb ifRcr etflpRi ^ 30^' % 5RT ^ f t% 

5RI#T ^ ^ grP ^ W-cPn I? 3TcT: §ll(lRch ^TFR f^HH c^ 

% 31^ ^ 3IT 1 1 

(10) sHiCIfU wim ^ % 4k 

^iRtRsp ’iprar ftsiFT ^ ^ '(RfkfM % ^ ^ 4t t# li ^ 
3^1% ^ 3fk % cirai^UT ^ Wrf^ ift^T ll JlMt 3n^ ^ 3k % HITcfRR'ir 
^ 5Wifkr ^ f I# vim didicRui ift uM ^ jnrrfkr ?Rcrr li ^ wr sM 
^^ ^MNCJI % w ^ (Ecology) ^ f I 31^: ^ %rR Wm mi 

Fn^f ^ 3Tam ?n?n Ri5n3 1 f(T^ 3P3kr ■£[ 33 % w 
oBT 3TSZPEf % I 

’TFR % 3F3kT ^JPRI^ q4 ^3FR^ % 4k 3^^ ^ 3r?ZRR Rb^jt 

^ 1 1 §Trfrf^ iiFrHr kirpr 4 TTFr3 m 3P2WFr Rrkr ^R?cEr wr 1 34f% 

?3% 5Rr ^ W % % kksr ^c13l^{cnq 4 ’IHW ^ 3rk 3lfkw i^RT 

WkRT |R ^[(RrT W I 3T3: ^*TPRr % 5RT c^ k afsB^T ^aPRT fkBRT 
tTcB fell M I W ^t4k a5t 331PR cRk 1 1 3Rf: f4§lR 

^ 3RPf3 aiffcT^ cllcil^i^l 4 ^TFI^ ^ 313^^3 ^BT 3(EHPPT I, 

am CRT wmi aRR4fcia51 % li 

(11) 3frfHkj *!m q4 ikkWt l» 4k w^ 

?RfrM am % ask ^Bk a5t f4ka aRfkM % ^ 4 ak ^Bk arar fkna 
% I am ik a^M % 4k a^akf a4 i«nfkr ^Bk % kq ^akk am kina aa 3Tsziaa 
3ik3na^aaj 1 1 am % mWk) 3napff aa 3pziaa amkk % wj kaa ap 1 1 
apiakfkr aiaf 4) 3aqR ar a?M ^ 3nffcr m kar ^Bk I aafk kka- 
ar^^k aRfkkaf 4 ^Bk ak akf k ?aftfk aaiae 4 f® 3?aR 1 1 aam^ arkk 
■^kRicB kaiaf 4 aar aii43 i^kiaf 4 aiakr f?M #( 3if aakk 4t kka 
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% f , % tl?r ^ tI 1 1 

(12) sirfH^ *iFR ihiR m iSfr ftiM % 4k 

aTM k5!5r 4 ik s^ ^ TfRg ^ ?nfifk an^ ik ife ^ 

^ goffer to 1 1 #?T-^ 4 ’M ^ ^ toto' ^ ai?zpR to^ito #T 
k^ait m to ^ 1 1 

(1) %to WOT 

(2) an^^f^ tk 

(3) ’TfkR ^ f^ 1 

wpRf % 5 ito WOT % aRniw fewiK ^ 9 rtiT % anif ^ wft ^ to I 
to % apnr ^ w% 4 airarr ^ Mfk to wrar li an^g^ wot % 
atow kkw ^ito-OT^, wfT ^ nto, ai^, 14# ^ ^ 5ito 

anf4 m wr ajoriR to wm I i liw % 4 5 ? ’irct 4wto w?!# ^ arszwr 

sF)^ wft4j % to # Tfr 1 1 fto) WRW to ^*11^ tor wiwr to#r # to 1 1 
anw to 4 #w ww # ^ arww t 'tpih ^ to I WT#-to# to tor 
^ ^ ^ I'? 1 1 arw: aw cRiw fewrito # f4#sr erf 4 to % to to 

WHW tow m ftoto tor aiito % 1 

( 13 ) 31 #^ wm tow ww wwtoir ang^flto % to 

arr^to ^irtor whw tow # tor watorr anj^M % wtoiw 1 1 
anjgftorr e^ wtwtot aift^ wfew to I to toirtof 4 a^rw wwRcnait awr 
toawrajt ^ arsrww ari^atot % arwrfw to wiwr 1 1 anjatof wr ar4 I ator 
ator to^tto 4 aarw ar^rwr wtof # awwarait to arawrawrait # ator l 

wiww # ar^ w^ait % wwr # 1 1 aiw: ^ w?: # anjto# % a# tow wr^ 

to 1 1 ?a tg ll to r wnr # to % ito wr: atorw Wl^ (Sir Francis Galton) 4 
5 ® toa WOTf to WHW wrr itora toto to to wm % ar^ wiar-tor 
# are# ato totfwara^^wwrwwTf^ w^sif 4 ato to wot tot# w?tiww 
toll 

fto It wif anwww ntor m ai^www anjtow arm wr # wr 7 # I ?ato ?w 
tot ftowf 4 ar^ a*wwr |i 
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#o %o 5(P!f wito %0 

PTM - feWT 19, 1995] 


?iRRr 

W iriw ^ ^ WIFT 95^ W I-WT 

^ ^nriw ^ ^ ^«imr # ’if 1 1 


Abstract 

Integrals involving a general class of Polynomials, 

Laniicella functions and the multivariable I-function. By 
C. K. Sharma and D. K. Tiwari Department of Mathematics and 
Statistics, A. R S. University, Rewa486003 (M. P.) 

In this paper, we establish six general integral formulas (four 
definite integrals and two contour integrals) involving a general 
class of polynomial [Srivastava (19^)], Lauricelia function 
[Srivastava and Daoust (1969)] and the multivariable I-function 
[Sharma cmd Ahmad (In press)]. 

1. ^ afh qft’fWT 

^ ^ <3Tc[M^ fcrasrer gOT t ^3^ Tif^ 
15^ cBT WIT’r ^ 1 1 flW ft 
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#0 %o 5T*rf cfqr %o fcJcnft 


H-wr, 1 1 ?TRf srt qft^nftcr qcfj ?rsTT ^ ^ ^ sfjr 

f^R 1 1 ipr I-WT ^ yfsJip' JOT %c[ 5R^ 5H Jm ^ m % 

WT ^ ^ ^pTsf ^FfT ^ I 

1^ ^ 3iPTcr wr ci5r qf^w w JKsk ?Frf ^s[T 3ifqcr Pft 

WR % kRTT I- 


/[Zl ,. ..,Zr]=l 


O.n 


p, .9, 


:(/nj,ni) . . (m^.n^) 

:[Pi',<3i':R'];... : [p,( ,) , (J^r) : ] 



ra-a',-.....aj'-)] 

^ ^l,n 


^ ^7 1 ’ ^ 7 i ’ * 

■■■“).'’) 



■( 




- 

n + l,Pj 


- 


'' -^1 

1 

- 



( 

[ 

e'. 

■^'A 1 

» 



1.9. J 

L 



1 , mj J 



'(^'jr>y'jr 


n 

9 * * 

• > 


) 

1 

\ 

n,+ l,Pj- 

- 



- 


r 

'(d'jr,5'jr 

) 




8]'' I 


\ 

m, + !.«,. 

- 

j * * 



l,m^ 


(^cjp(r),'^p(r)'j 

n^+l.Pl(r) 

«,+ 1 . 9 , ('') 


( 2 7C CO ) 




( 1 . 1 ) 
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aPI , 



(1.3) 


3F?T ^ §Hf I i 

ailcii^iq - c^ ;eFTPi M 


S^[x]= X 


'i-^')MK 


,A' = 0,1,2,..., 




X(3.+ l)...(3. + A-l), V 


N = 0 

Ne { 1,2,3,... } 


( 1 . 8 ) 


5RT ^ ll 
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%o 9Ptf cf«rr ito %o 


Av.*; ^ cfi^ rji 5" [j^-] ^ TTPT C3T#Ff?r ^ 

^ I f^RI^ ^11^, sl^, clPtt 1 1 

«5kRM w ^ cBf ^ cn^ oAfip ^ 'Tftw 

^ I- 


^C^D' ;...;/)<'■> 


^:B';...;S<^> f [( fl ): 6 ',..., '">] : 

C:Z>';...;Z)<^> [[( c ): V ',..., V ''^ ] : 


AJ 


[(/>'):(!)'];. ..;[(Z^('-) ):(])<'•>]; 
[(d'):8'J;...;[(^/^''^):8('-)]; 


m 


= 2) ^i(«j', ,...,Hl'^) 

m\ = 0 


«i, ! ’ " ■ ’ HI,. ! ’ 


(1.9) 


^£l(m'i,...,m\) = 


A 

n 

i=i 


n ( Uj )„,, 0 ' 


B' 


/J(r) 


■l ” r 


^e(0 n(/;/) ^,...n(/;j ,^,(/' 

;=1 y=l ■' 


:>■) 


O' 


l/r) 


^j^in'^ \)>'^.+ . . . + »i '^vtr ( ^) ^ j )»! '| 5 y • • ^ ^ )«) 


J© ^ifer d^cn ^ f WK ^ '^^4)^1 I 

f.Vl (l-0“'(Tl-/)‘’il 


* C:D'- 


;B<'-> 


C:Z) 


|^.vV(^-^)"Ati-0''J 

f.Vl (t + .v)-Pi) 


. ;fl'’'’ 


( 1 . 11 ) 


(1.12) 


yr(t + j)"Pr 

I. 





h, = Q(m', , . . .,m\) 


, fyi (T1-^)‘'i'^*'i 




g^(t) = (l-^)P(r]-lf SfJlx(ri-t)]F,, (1-15) 

g^(x) = e^^^ (x + s)-PSffix/(x + s)}F2, 

^ cBt ^ w I, ^ 3^ ^ 

^ ^ ^ f ^ (1-1) ^ ^ ^ ^ I 

^ w. M ^ ^ Fnt 3©i ^ ^ 

cR% % P l H^l fecT cl5t w M ^ ^ ^ ^ 1 1 

Re(p)>-l,Re(o)>-l W ^ 

H [ N/Af 1 ~ 

(i) |8 ,(.)<«=(ti-^)'*'’*'2 ^>...1.,.. 

r|i+p+ ^(u;m'j)-r' 1+0+K+ 


r P + 0+ [(ui + Vi)m'i} + K+. 


xrM 'V>0,'C>-Re(i) CHIT Re(P)>0,^ 

x+/» “ 

-L. f P2('t)dx = WP-‘e"'^" X^2 L 

2niJ.^ k^o m\....,m'=0 
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#o %o ^eiT ij-o %o 


fh 

X , (1.20) 

r ( p + AT + ^Pi’ii't) 

51^ £PT M % fetT I 

(1.19) fte ^KFT (1.9) cfit f afll 

^ JFiT sFi qfMfd ^ f ^ ^Hciiwcj ^ % frrar (p.i65 (i.3i)) 

^ WRIT % 3TRlfeT WIRT m W f I 

f# cR? '^TTFl (1.20) ^irr ^ ajkTRI^ d-STT =1^ f¥lr (1.165 (1.31) % ^TSIFT 
(1.165 1.32) ^ Irak w: ^ kk ^ Fnfk fe^ir ^jr wit 1 1 


2. wm^ ^ 

^ ^WTT ^ % I- 

T1 

(i) J^i( 0 / Zi(T-^)^‘i(Ti-r)''',-.-. 2 ,(T-O'^'-(il- 0 '''-]i* 


IN/M\ 


-0 , /z + 2 


=(ti-op--^x A, I /., 

A: = 0 m'j m '^=0 P^-r ^ . CJ.^ i . 




-(p+ '^Uim'[);Hi,...,\i^ 


(a + K+'2 v,w',);v,,...,v. 


/= 1 


-(p + a + A:+l+X(«/ + V/)«i',);(pi, + v,),...,(p^ + v^) 

/=! 

r 

p^: > 0 , v^: > 0 , Re ( p ) + ^ Pjt min jRe (dj^ V8j * 0| > - 1 , 

fc=i ^ ^ 

r 

Re (a) + ^ v^minj Re ^dj^VSj^^ j|> - 1 , Vy e | 1 , . . . , w 


( 2 . 1 ) 


V (■ 6 { 1 . . . . , r ) ; 
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]g, (O {Zl ( f-O"" (^ - O"' . . • • ■ > ] 


dt 


[N/M] 


KO m\,...,m \=0 ' 


Zl ( Tl -^)''>-" 

1 


-{a + K+ X 'i ) ’ ''i ’ • • • ’ ''p 
1= 1 

r 

-(p + Ci + K+\+ + ,V2,...,Vr 

/=1 

r 

(P + 1 + 

/= 1 


(2.2) 


v,>s>0,Vj>0,Re(p)>s miii|Rc(</'/5 j)] 1. 

Re ( o )+ iminjRe ( d ;*>/ 6 <*>) l >-' 

Jt=l 

Vt e{ 1 ,....r} .VjG { 1 ; 


[N/Ml 
i^ = 0 


oo 


I 

' -n 


o ,« + i :{»‘i + l ’"!) 
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cT*lT fctcJlft 


Z,(T 1 -^)h-T 




■(p+ Y, u,m',);\ii,...,[i,. 


/=i 


- ( p + o + /: + 1 + ^ ( M, + V/ ) «i ', ) ; p, - y , P2 ’ ■ • • ’ Mr 


/ = l 


( a + + 1 + ^ vi m'i),y 

/= 1 


p, >Y>0,p^>0,Re(p)+ ^ p^. mill |Re ( V8j*^ ) , 


k= I 


Re ( a ) > ymin { d'j/h y ) } - 1 , V y € ( 1 , . . . , ) , Vit e ( 1 /■ 


(iv) J ^i(0/[2,(i-^r^(Tl-0-^,S2----.2r]^' 


[N/M] oo / ^ X 

fti-PiP+o+i Y A Y /1 P-" :(«ii + 2.«i) 


(2.3) 



«J|q^ ^ WTFT M ^ w=5^... 
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(V) 


(p + CT + Ar+2+ ^ {Ui + x’l) tn i) , y+ B 
/=! 


( a + /i: + 1 + X< ‘V T 
/= 1 


( p + 1 + X ^ 
/ = 1 


(2.4) 


y>0,e >0,Re(p)>e min ( Re ( - 1 , V 


je [ 1 , . . . , nif . ) Re ( c ) > ymin ( Re {dyb'j}}-l 


t + / «> 

7“ 1 i’2(^)[-l ( Z,{-C + S)-^r (lx 


[N/M] 


I A. X Ih ll'" ,.1, 

K = 0 m',. ..m',= 0' ' 




Zr WP-r 


-ip + K-l + J, p/ \ir 

r 

P;,>0,cr«ITRe(p)>-t X f ^ ■ 

k= 1 

X + / <» 

— f g.(x) l\z,(t + s)P> 

2 TC / ^ L 

X - / OO 

[iV/M] - ^ 

^WP-lgWS ^ A. X '‘2 ‘p,"l.(i.:R 

K =0 w ', m '^=0 


(2.5) 


(vi) 
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#o Sfprf cI2lT 


'z, irh 


r 


.. ., 

( p + AT -f ^ P/ m '; ) |1| , . . . , |1^ 

/=1 J 

z,lr^‘r 



Re(p)> T fee (2,...,rr); 

k= 1 


( 2 . 6 ) 


Ui^<0', \arg(zic)\< 1/2 Vj^ n , V A: e { 1 , 




i>i ( * ) 


( k ) >"k 


j-\ ;■ = « + 1 y = 1 ( - * y - • y • 


«,•(*) 

-X 8jf)(A:)<0, 

y = mj+l 


(2.7) 


„ P. «* Pj ( * ) ‘ti (k) "'k 

j=\ j = n+l y = l /="t+* * 


9,(*) 

-Z 5]fMl:)>0, 

y = mj+l 

V i6 { 1 ,...,«), V { !,...,/?<*> ) , VA:6 { 1 ,...,r 


( 2 . 8 ) 




(2.1), (2.2), (2.3) erm (2.4) I- ^ ^ 

'H’TIcfv^Fr 


cFT ^TR f I ^ =tif^ mR° 1H ft^RTT 1 1 



11^ ^ WTFT M ^ i*nw... 


87 


w yARicbi ( 1.20) ^ CR% FT 3RT ^ FTFS# (2.5) ^«ir (2.6) ^ 

^ t! 

?i 51 r WTFqf M, i - wt < 3 t^ o 4 I^ 6 ’ wr- 

MoeH f F!17T ^-vTIW WT fcff^ ^TTait % M # 

f I 
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■^o 3Tn[o $Rd 

^T|3F ftS, ^ f^5^-20 

15 , 1995 ] 


wror 

STRR % ?rr^/ CRT ^ ■sijqRf #5r teetr w I ^ 

^ fMo ^ # 5?RT ^ 3rf^ ^3^ 1 1 


Abstract 


Use of sancl/gravel in road construction. By I. R. Arya and 

H. C. Harit, Central Road Research Institute, Delhi«Matliura Road, 
P. 0. CRRI, New Delhi-20. 


A new proportion of sand /gravel along with asphalt has been 
found which can be used with greater efficiency thtm 20 mm thick 
pre-inixed carpet. 


^ ^ ^ ^ tlcRT 1^ W ^ ^ ^ f I 

^feTT^Il c|^ ^ ^ ^ 

^ ^ ^ WT OMcR ^ ^ 

^ f ^ ^ ITSW auJRR cii^ cnf&i^RR ^ 5^ t ' 

■■ tR ^ ^ ^ 2O-25M0 ^ ^ 


OtNcIH >-1 1 VI -1 n 1 1 , - , ^ ^ A 

^3tT3^ 'qFjt ^ 1 1 ^ ^ ^ ^ 12.5 mo ^ 

12.5 Mo ^ ^ ^ ^ ^ 

Mm M ^jUcTT %\ 
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3IRo v3n4 #o 


cRfiTR ^ ^ ^ 'Srftor ^ ^ 5ra?R I M 

cf^ '3ifi^wr ^ 1 1 ^ ^ w^T t ^ lawr I 

'SgqicT w ^FHTi ^ ^ ^ cit ^ '*ft ^ 

^91 I 

if^r (1) 

flf^ ^ iricr arra^ % ^ 5 i?i^ su^t ^ ^ ij? 3t-z? 

^ ^3TKTT 1 1 ^ ^ ^ ^3TFfR ^ ^ ^ 1 1 3Tf fsB^T 

M ^Mcfr I, ^ ^ im ^ m ^ ^ 1 1 ^ t[c[?r afh: 

^ W ^ ^ ll li 

2RT 'aTeFTAWT ^ w ^ 9T 'STJW STOf ^ ^ f I ItcBn ^ % 'StJ^KT 

IRT ^ ^ ^ ^ W I f% ^ ci^ f® irrafT fTRT -aTRcR cfT^ 11^ ^ cT# 

^ ^ 1 1 ^ HcBR cM q^qf CRT ai^qw ^ % ITRr ^ 1 ^ fH 1%f^ CRT ^ 
1 1 fo% q'^'^iT^ valh; ^ 'SgqicT q?r tro qno €to t^-i5y ot^^hk HT?fe[ 
^ 'sHI=h< ^HcRT -sflT FJIRIccI ITRf qR% W^«JcF (SPTT) cfit 
^ ^jfrcft 1 1 spR ci5t PM % ^ ^ 5 M cr ^ t 1 

^ (2) 

??T ^RJ/^|c|(r| % 0 : 100, 10 : 90, 20 : 80, 30 : 70, 40 : 60, 50 : 50 60 : 40, 

70:30, 80 : 20, ‘X) : 10 #1 100 : 0 Ol^qRff Sc^ f^am ^ qo i^o tfo t^o- 

1559 'SgHR; IWT WK ^ tRW aik FnkRT W^ ^Rt 1 1 ^ /^ 

% % 'SijqRT, wm m\ ^«5Tf^ ^ kaikisr ^^ocr 'STf^iq^M Fnkrsr 

^ ^/ Tt^ m 'SijqR nicf ftPiT Rrar 1 1 fo ^bt ^ I # 7: ^ra?r 

% 'Si^ror % M ^ <3ikpR^ crht q?^ I -srerf^ ^ qf^ srt ^/ it^ ^ 

'SigqR iTicr ^ 1 1 pi 1^ ^ ^ crt ^ijqR iM sr^ % iM sr 
qpRT qpiT li 

^3q^ ^ kriM % ^ ql §q q[^ qRT w 1 1^ rI f%1k 

m fcrcRR feqr qnt l 

uqkiw* 

rI l^sT qir feRR qRl % q^rpr, m^, I qr^ #1: % 

Rjl kqR ^qcRT qftOT irW^tri I feqr w 1 pt% ^ r74 1 | ^kjt picrt 
q^qpqT rtoI 2 I q^ifqr w 1 1 
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1 

'Sftr % ^(cl'^ ^ 


■301 

sRTRT 

=173, 

SIPI51: 
sTI^ tt=!?T 

mi 

tfcM 

tl^H^ HH, 

11 

* 30 

. 

26 

^ §f^spJT, 5li^M 

0.5 

1.0 

- 

0.7 

<3lrt%ll W1 

2.62 2.70 

2.72 2.67 

2.70 

2.60 

TTcflcfl ^TR, f%oUTo/jfte^^ 

1442 1672 

1580 1553 

1630 

1.592 


2 





% 

clfcq 




^l%FFr 



15^ RFT 

sRIW 





sTT^ 

stT^ Tl^ 

sfT^ TRIH 

12.5 f^o^o 

100 

100 

- 

100 

10 f^lo^o 

94' 

65 

> 

82 

4.75 i^foifto 

53 

5 

- 

11 

2.36f^roI^to 

- 

100 

100 

- 

aOOHI^fBR 

100 

31 

74 

- 

300 

92 

10 

49 


150 RTpBR 

5 

2 

7 

- 

75RTpfnR 

1 

- 

- 

- 


92 


fo arrco 'StfJ fftw 


'Sfk Tl^ ^ 'STJ'TRT fTRT <^<HI 



wm\ 

RFTJT 



2.7 

2.67 

2.6 

t^cF5cpi ^TR 

1672 

1553 

1592 

!^%?Tcr 3fFRR 

|^ = 61.9 

i^ = 58.2 

2.67 

igi-6,.2 

f^f%o?it cR 

ORRR 

100-61.9 

= 38.1 

100-58.2 
= 41.8 

100-61.2 
= 38.8 

'3Trti%^ €FM 

2.62 

2.72 

2.7 

< tTcRP 3TR 

1442 

1.580 

1630 

[ijf^^TcT '31FRR 


^ = 58.1 

= 60.4 


^ 16-19 -aTsifg; 17.5 nl^^ra' ^ 1 1 

■STT^ % «n^ clot ’TTSIT f^ RcfjR sTRl clR% =1T^ / ^ 01^,9 Id flTcT cfoT^ f- 


TtcM ^ 17.5% 

^ 1^9. 5(icl clot 915|| 

ildcl ^ HNl 


55 X 17.5 
38.1 
=25 

100-25 

=75 

25:75 


58.1 X 17,5 
38.1 
=24 

100-24 

=76 

24:76 


6().4x 17.5 
38.1 
=27 

100-27 

=73 

27:73 


^ FiRt % % mE ^rjqmt % ^ c?^ MIr 

^ntfcRR % ^RT wfr 3 ^ 1 1 







^ 3q#T 
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3 


Bl^ PFT 


ETR^T 



sRTRT 

'31#'ff 

Hqh'ra c|9i4)'OT 


25:75 

24:76 

27:73 

- 

12.5 f^o^ffo 

100 

UK) 

100 

10 

lOftlo^o 

96 

73 

87 

75—100' 

4.75 

65 

28 

35 

35—55 

2.361^01^0 

25 

24 

27 

20—35 

600 WPF 

25 

7 

20 

10—22 

300WBPT 

23 

2 

13 

6—16 

150Ml^ffiH 

1 

1 

2 

4—12 

75 

- 

- 

- 

2—8 


^ stf^fR M^FTPit % ^/ 
GTjqRif m PFT ^rfeir ^f?r ^ ^rit I k«tiH^(l?i^' 

Cj^ % €tcR ^THT ^ ll 

cft^ fSirff % sTT^/ ^ 3(^9ldt ^ ^2IR M^l9) WR % SI^RcT % 

1100 UFT ^TT^/ Tl^ ^ ®H1^ ’TT^fef >^0 i:RTo ^ 1559 % 

'SR^TR 5PR ^ dRflR 160-165 ^o RIT ^FTT I SM< % 5R^ JI%?Tcr % PT5(f^ ^ 

^ ^ teP 

W 1 ^ ^ cfit 600 %o ifo ^ 91^ ^ 30 f^FR ^ ^ 

fJrePMT W! 

wmi 5PR, 5PR % WRt ^PT EZTFT ^ i:^ ^ 

(1), (2) (3) wrl M ^ mm % 3?ftoT wm #i: 5FR 

% opiffe R?sfi ^ % yr “yr Pr^rfp^’ ^ ^ ti 
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4 ^ ^ 5riR^ ^ ^ ^ ^ fjj-^ ^ 5p:j^ ^ ^ ^ 

M ^ ??# ^ || 


WT^ 4 



^WT 

«1T^ 

'3!^^ 


25:75 

24:76 

27:73 

^FTfRl Rr^m ^ ^RRcT 

2.280 

2.220 

2.310 

?|R fERFT w, hRtm 

5.25 

5.0 

5.25 

frM, f^o mo 

350 

380 

350 

JlfcT^lW RRbqi 

7.8 

10.6 

4.9 


»#TPT q# 

WW, SIT^ ^ <3J#ift cp Wl^/llcJcl ^ ^gqraf ^ <3)1^chc^ ^ ^ 5FR c^ 

W ?FT?T: 5.25, 5.0, 5.25 Uf%§T^ 1 1 W f^m ^ 5-10 K%5T^ % ^ f 

sR^T: 350, 380 350 fellTo 1 1 ^ ^ ^ % 

^ % lart f I ^3w[ii%T I ^/tra?i % cnffe^r M % 

RTffct^ I fcR ^ SHt^T f^r^FT ^ ^ ci^ cR MIrt 

^ ^ f 5^Ti^ ^ #Tf f^r^riff Mt^ ^r ^ m ji%t 

^ C1I9I ^ 0<^)dl % I 

^/ ft^ w SPT?: ^ f^r^ ^ ^i?cR l^TifoT 5?^ cR^ % M ^ 

25 Mfo ^ ^ToR^ I cpiffiR ^ m aifeiRPT ^ 12.5 fMo 1 1 ^ 

% mRci^h r5r?rt % ^51 SRT Rife fe# ^ ^ % Ri^ cpff^ ^ ^srr ^ 

^ 1/2 1 1/3 ^ ^i^qicf ifeife 1 1 ^5riff % ^ w I ^ /^ % 

25 Rpfto 5P#7 Rr^ CRT RcRFSqR 20 Mo ^ Ri^RT cRll^ % 3iRicR 1 1 

Rnt^ 


1. fR ^ RiRr R wic| #): fei % ■sijqTd’ writ R uth M ^ f i 

2. qfR R 5 |RRt R Rnf ^ RrfRR R ^ RifR wr 1 1 

3. Rrt wfR '<n ^ / fer TTcR RM R I, ^ Rifer R otRt R ^ 

^ 'wR f i 
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3nTo 3TFf 


4. ^ ^ sw srarqr ^ li 

5. % ci#T^TcB ^ ^/ Ticrw % ^et^cb f^irnW ^ 

^RfKfT li 

6. Snj 5FTr4t 20 f¥fto tM ^Jcffirf^ cf^T^te % feBI^ ^ 1 1 

7. % sFitTir f^r«rtir ci5t ^ ^ ^EicBcfr 

li 


fKTsRlT-flPrT 

^f7§cf55?T ^ 'Sg^TSTR mm, ^ ^ <30^ I 

?lt£m C^ n^Blf^ CBTI^ ^ 5RR cl5t I 
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aiRo %o 3 jno 
mo %o r^o ^ mo 
Sfo %o |:o fto 

20, 1995] 


WTRT 

^ 1671.44 %o m OT3r (75.71 afcRTcl) 

6813.14 ^ aw (74.19 II%?RT) 51111 1^1 I# iraiR 

cTPRi "31” “^” ‘H’ qr sf?l?l: 3075.40 (53.30%), 2653.96 

(65.02%) W 4171.96 (162.72%) 31^^ Wm’ inn 1311 1 l?n#T 
t ^ ?rnT ^ ^ 51511 winr 35111 ^iiRir # ^ wif^ 

53^1^ 5^51 ^ aiw: 59.39 ^ 27.17 nfelH aPT W #11 1 1 


Abstract 

Comparative economic analysis of improved vs local crop 
production technology of wheat in Itundelkhand zone of Madhya 
Pradesh. By R. K. Jain, R. S. Ragliuwiuislii, R. K. S. Toimir and 
R. C. Tiwari, J. N. K. V. V. Zonal Agricultural Rcscitfch Station, 
Tikamgarh (M.R). 

In Bundelkhand zone of Madhya Pradesh, die per hectare crop 
production of irrigated wheat showed that die improved technology 
gave higher yield of 1671.44 Kg. (75.71%) and higher gross income 
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of Rs. 6813.14 (74.19%) tlian die load technology. It also gave higher 
net profit of Rs. 3075.40 (53.30%), 2653.96 (65.02%-) and 4171.96 
(162.72%) on cost ‘A’ ‘B’ and ‘C’ respectively. The main reason of 
less profit in local technology was 59.39 and 27.17 precent less 
expenditure on fertilizers and irrigation respectively. 

rrsET ffer si5i% % wk % igraijr ^ cct 
% I ^ ^ taiellH cfiT 51.23 68.52 uf^TcT OTlcFf ^ JTlH 

^ 1 1 51^57 % ^ ^ TcRsTT 36.84 Tlf^^TcT -Slflll^ 

63.16 51%M (f^ ^RRrf 7^17% ^Rl) 1 1 ^ 53.76 Tlf^^Tcr (fW 

^RT ) 3MT I, 51% |c%qi 1771 5nH % # I ^ 

% cFT 1 1 %%cr ^ ^ ^5177 cRR%^ % cj5t cRTRT T7 TirHcf 13% % 64.49 
3^ % I ^ '3T3f%c7 WRITT % ^3?R7 rRR%R % 07%RR 3?T1^ 

^ 1 1 ISPlKcR^ ^ ffe SRRT FTRT I 13iR7 cRR=%R 3iT 'Sflfe ffe t 

JijSMicb4 cfR^TT 1 1 ^ <37SZrtR ^%%% ^ anT % WRT FTl%r ^ cRR%Iit 
% ^ ^FTT % ^ % ^zp ^ W 1 1 'ST^ZRFT 3iT 

^^7^ FIT%r ^ 13^ 3iR?T % ^IFM, 11% 5% ^ % Om W 1 1 

5[%tWI5F 

zff ^tra aiapH w 5%?T % f% '4^41^ ^ % c(% 1994-95 % 

w 1 3fSqZR ip %% ^l%% -SlJltSTFT ^ %wr^ ^ %353 % lf% %%! % 60 

%%T% ^ W ^TPT 315%SJH ^ m f%%cr ^ TT fj) PftOTf % #ETr7 

'STTEJR qT W I ^P7%r7 % oqRR-JRT TFRIi 5RT 3i%i qRM % OT^T-oERT 

% aftcRt trqi^ %% q% 1 %f%^ ?tFlcr 3%R7 #( OTK ^ ^RT '31135^ 

^RR ITRI % -aiJ^lTi: %R1T W I ?jg: aiFT oqzf % -SljqRT c^t WIT ^ Wm 
“37” “r ’ 7% “H” %4Wn CRT ^fq%nT %RIT trtT 1 

RTpf “ar” = ipp^ m iTPi^ ^ ^ ^ cf5t cj%7c7 + UK tT% 

13%KRf Ci5t ci%K -R TR ^ + 9RR tR ^ + xR ^ tr 

W5K -R IRT TRT WW** 1 

'K” = Wm “37” + Tjfif cK %RK7 + 37xR ^ m Wq*** 

KFK “77’ = KFR7 “'3” + qTfenf%R W7c7 ^ 

* 12.5 5l%^7cr 7% ^ % qiTR Wr % 377% q%K 77^ tr ^ rpiT I 

** ^7% WR77 tvT %%t ^ %% TRT fRR?7: 0.06 7^ 0.10 51%M ^^^tr ^ 

%KT WI 

tcT %t|t aP7 TKf 357 0.05 5I%§777 7R 5fK7 %53T W I 


:}csic:^c 
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5?#T if ^RT # % m«fcRcIT cfJT 

teK ^ W 1 

qftwiR ?r*ir 

iff ^ ^3?RT ^«n%r cBM ^RFfte ^ IWl^ c^f ^ f=rf^ 'aTFRii ^ ^3^ SFIRT 

cT^5^ ^ ^ Fn#T ^ af^^Tcr <m ^ wft-i ^ f^ w 

ll 

?iin^ 1 

iff ^ ^ FIFfk ^CTRT ^ ^ ^ OTTcif ^I5T 

(Tlf^ 5rtt |o if) 



wi 

mrw 

cPFffe 

wirfer 

miwf 

cfm#ff 

^ 5?RT ^ wirfer 
cfjRcf ^ 

nfew ^ 

qiR<^iR«fi wf 

ppra few 

- 

60.72 

100.00* 

iTxf^ ’TPRf m 

’TPW few 

91.00 

16.12 

(-) 82.29* 

75J «PT 

^ ^ few 

25.00 

21.40 

(-) 14.40* 

^f5T 

feo mo 

100.00 

106.37 

6.37* 

TRTRlRt^ 15K 






feoWo 

120.00 

65.10 

(-) 45.75* 

WFR^ 

feoUTo 

60.00 

23.57 

(-) 60.72* 

%rr?T 

feo mo 

40.00 

' 

(-) 100.00* 

*5 ^ffcT^M ^ 


^ cBM crti3 ^ » # 3f3?RIH ^ ^ 

^PT ^ fcpm w, '»i«il^ Frnft’T 'hiw o'h’fl'i) ^ MiRt^iR^ ^ ^ 'STfes 

lafTl ^ cBTRT ^ HFf? ^ ^ y ^ ^ ^ ^ 

82.29 II%5TcT ^FT Wf «PT |3Tr ^ % 5 W?T^ 

^ » = *T | g |m RR ^ ^ ^ I ^ ^ ^ FIT%T 'hitct ^ 14.40 nfcT^TcT 


100 


#n: ?raT fcrarft 


2 

^ t^cT Tsm ^fjR^ ?tF[cr(^ 5# 


IK f^d^ui Ocb^f^h dcb*TlRb q^t 

5?F1T ^ KIT#T 
^ % '3RR: 


1. ’im m Tf) 

403.00 

2275.00 

-82.29 


(6.09) 

(24.57) 


2. ’T^j m 

1070.00 

1250.00 

-14.40 

(16.16) 

(13.50) 


3.#iT 

503.00 

640.00 

-21.41 


(7.60) 

(6.91) 


4. <mwPl« 13K 

852.00 

2098.00 

-59.39 


(12.87) 

(22.65) 


s.ft^nf 

437.00 

600.00 

-27.17 


(6.60) 

(6.48) 


^5iT 

18.00 

40.00 

-55.00 

(0.27) 

(0.43) 


7.^ ^ ajM 

102.59 

215.72 

-52.44 

(1.55) 

(2.33) 


8. fRT ^ W^TcT 

27.39 

32.00 

-14.41 


(0.41) 

(0.35) 



3412.98 

7150.72 

-52.27 


(51.55) 

(77.22) 


9. ’jPr CRT Rb<Nl 

1680.00 

2100.00 

-20.00 

(25.38) 

(22.68) 


10. varaw ^ ^ STM 

8.56 

10.00 

-14.40 

(0.13) 

(0.10) 


^IcR^ ^ 

5101.64 

9260.72 

-44.91 


(77.06) 

(100.00) 


imiRdiR^ m 

1518.00 

0.00 

100.00 


(22.94) 

(0.00) 


MW H 

6619.54 

9260.72 

-28.52 


(100.00) 

(100.00) 


^ ^ ^3PRt MW 

“r' ^ 5I%9TWT 5^9# f) 
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cf5iT m 5#rT ferr w I #Jr w % ii#T ^ ^ w w I ^ 

^ CRT ss? I Fn%i ^ m\ ^?t ^ 

sfW^T: 45.75, 60.72 lOO.OO Jltr^TcT ^fj^T W ^ % TTT^fe 

1 1 '’4t I i% ^TcFftcR ^ m ?raVr f^i^ P< ^ 

wi 


^Hia c|j'iIob<iJ| ^fpT^ ti ebb'll % 'STTSIR i^^lT W 1 1 FFT%T ^JpfcT cbl«1 ^ 
IT^rfi Wm ^ fcTcRq ?lK^-2 ^felTWll ^3s?W 

^ ^«TT%T ^ J^Rcf m, Wi, #iT, TIHRTf^ Rfenf qcf ^§1T 

qr crit# ^ ^ w i ^jcrr ^ crr^ cra?^ ^ riHcT “<3 t” 7150.72 

■Ro |o ^IFTcT “W” cr«lT “^” 9260.72 W( Hi^ 'SM 3Tqj% TSTFfrq cRM 
^ wm “er” “^” qt “F” SFI?!: 3412.98,5101.54 cTqT6619.54 ^ sM q^t ^ 
^3^ SRTM q5t 31^ 28.52 1 52.27 I#3Kr cRi 1 1 

^r| FiT%r qq ^ crr^ gro qm qf% qq -sm qq sftrr 

TTTRfr 3 ^ qqr ll ^[|q5t qqq' qqqftq5t srt ^qq ^ qsRi 31^ srcnFgr ^ 
^ qqqq qq^ 3879 f^^fRrrq qfer tq^ qpft q4t qiqf^ wpftq qqqM snr qqTq' ^ 

qr fqqit qq^ 2207.56 f^o wo qrn qqrq: qaq qqfq ^ qq^q' ^ ^ 

TPm 75.71 srfcRiqr qif^ ^jqq ^ 1 qqqq ^ qqnqq ^ qiH ^ qi# wm qqq 
fFT^T: Firtq qqw qq qw ^r 9183.46 #1: 15996.6O ?o qflr to qm ^ qfr 
^?ii%T qjRq' q% t qr^nr 74.19 srit^iw qrftraj 1 1 

qqnqq ^ qqq qnqq “31” “q” qq “q” qq #if tt R^ifqqT t ciroiq 

Ttfi qqqqqqftqi t t|q5tqq^qqt qq^qT#T^Rq^^?RTt cRR “33” 

“q” qq “q” qq qR^n 53.30, 65.02 qqr i62.72qft?Tq 3ifeR qiH |3fT 1 t| qqq 
qq qqqftq qqqftcE srt qq^r qqt qq hr 3Tiq-aiq qq q^qt % q? qq^ ttqr t 
qqpftq ^Riqq # fqq^ srt 3qq #jff 3tR q^iif qq qi^Riq q^ 3f^ i^qrt qq^ 
qq 3Rq qRRf qq^ qq qqq ftR qr f^Ri% qqq^ q1^ to qqqq “3 t” “q” qq “q” qq 

qR5T: 5770.48, 4081.92 qq 2563.92 qq^T ^ qiH IRT I tf q^t 35^" IRnfM, 3^ 

% qi^f^ q%r, 3ltrq flrait qq qRM qq^ % Rq t ^ qR 3qq qqqM % qqq qq 

?nqT qn^ qt ^fRrq “3 t” “q” “qr” qq qR?T: 8845.88 qqr 6735.88 qo ^ to 
qcF ?js qTRT qiH ^ qr^ f i 

tf q5t qnqq t q% wrr IciMpjr t qtrnq 3 t qq qqT#T qq 3qq ^rct t qR^T: 

2.46 qq 2.24 WIT RR |3TT % qqpftq Sit ^RT t 8.94% qft^R qR t l^qi=bl q^^ 
cRiqvij wftq qqqq qTq5%i5 1 q^q^ q5t 3Tt?TT mRqiRqj RRq wi qq 3Tf^ q^lo 1 1 
qq^ WR “q” qq “qr” qq ^r^t; qqqfrq ^tqq 1 1.64 qq 1.27 qq^r qq 3qq ^^qq 
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irraiTt 


^ ^ 1.73 wr 51TH ^ TIT I, ^ ^ FTl#! cJJR^ c^ ^ gpT?T: 5.49 ^ 36.22 

^rfcTM 3[f^ 1 1 

iFirr»ft 3 

W#T ^3^ cFR^ ^ jrfcT ^ 



TRKT 

FST1%T ^ 5?RT FT 
% 'Srfcffef) 

(f^O T|TO %o) 




1. ^FIR 

2207.56 

3879.00 

75.71 

2. 'ij¥r 

2649.10 

4188.00 

58.09 

<m ("^o |o) 




1. ^ % 

8388.73 

14740.20 

75.71 

2.^ % 

794.73 

1256.40 

58.09 

3M 

9183.46 

15996.60 

74.19 





1. ^ “ST” 

5770.48 

8845.88 

53. .30 

2. Wm “W” ’R 

4081.92 

6735.88 

65.02 

3. ^IFRT “^” ^ 

2563.92 

6735.88 

162.72 

3rf%WTT ^TFRl ^ 'SIFI 




1. WFKl “•3T” ’IT 

2.46 

2.24 

—8.94 

2. cTFlcT “^” TI 

1.64 

1.73 

5.49 

3. wm “H” ^ 

1.27 

1.73 

36.22 


1. %iT, #o T^o ^2Tr 4Pt, 1^ fW, ^iTO” 1986 ’Jo 708 

2. f^RT^t, TRSRii:, MV<cil4 ff^T STJ^RIR qf^,1992, 7(4), 229-234 

3. €ffe^TTer, i^^ro 'fro, “Farm managcincnl and Fconoinic Analy.sis.” 4f%l%5Fr 

1989. 
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%o pr, %o ti^o r;^ 

MlPlehl 

^TRPSi’T {^o jfo) 

[m- !5, iy%j 

■Et^ ^ W qRuiH ^3?T% 

?tp\t ^ % orif^ %Twf % anor feir li w mR^iih ^ 

5HT ^ IJWR ^ ^ ^ arg^ oc, Y ^ /; % 

35-^?!iW rnwr TF^ ^ ^EJRr I 

Astract 

Approximation of a function by partial sums of its 
Fourier-Laguerre series. By V. K. Gupta, Vandana Gupta, K. L. 
jat and Miss Monika Likhvvara, Govt P. G* College, Neemuch 
(M.R). 

In the present paper we prove a result on the degree of approximation of a function by 
ptmial sums of its t'ourier-Laguerre series. 

In our result we improve tlic degree of ilic results of Gupta and Ma/ahars by mkiiig 
comparatively simpler relationship in parameters a y and p. 
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’jar, 3nz ciw 


1. !R?fR^I 

^ w ^ ^5Rcf tfj^ Tji ^FTi^ ^gft^R-WFtr M % 

^^Tte ^Ffwif % ^szFi % gfsrsRsa <3rszrqFr feqr 1 1 


fix) € Lip(% p), 0 < Y 5 i, p > 1 





Fill 

y 


dy 


\/p 


= 0 ( 1 ) 


(l.I) 


^ ^ a I cmr 0 < J < a 

^^Cv) = \fiy) -/(O)] { na+Tl} -‘ 

^ fell I ^/(A-)e Lip(Y,p) ^RRM [(),w] ^ ^ 

H’ #©TT tO<YS 1 .pS L^T*IT ^ 


_P I F (v ) 1 exp (- v/ 2 ) dy < » 

W 




\SniO) -fiO)\ = ()(^n'''P-y^ 

^§ 1 ^ a PlnRif^cl 5 rfcf^^ ' 5 RT ^TlPld ^ 


(1.2) 


( 1 . 3 ) 


2 

a< - 
P 


.1 , I 

- 2 y, - - < a < 1 , a > - 

2 p 


^ ^ ^ ^ JTracT a ,p ?r«n Y ^ wr ^ ^ f^s5t f i 

^ Y = 1 cfSlF p = 1 ^ ^ a % ^EPTcT ^TTRT 


a > - - 


-:7 < a 


1 
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^ a>-l WJ h?tR qi% f ^ 3TO«Icr 1 1 

^rpFT ^ FT TlfsraTFI ^ ^TSZm^ ^fecb>l # Mf % 

^TTf^Ict) ?J>m3dT % SRT cjj^l FT ^ ftfS I — 

^ ^a^TFB^ 



JT^f^ 'ST^dTTM ^ [ 0 , w ) , w dem 0<Y<l,~:Sp<«> 

d ^-1 <a< - 1/2 ^ ^ 


I I F (y) 1 exp {- >’/ 2 ) dy < «> ( 1 - 5 ) 

W 

I 5 n( 0 ) -fiO)\ = A. n ( 1 . 6 ) 

^ A ■arm I ang^-q^F ^l%^'*^tantqcfTTTr^d2iT 
F(y) = \f(y) -fm {r((a+l)) r‘ 

2. : ITHT %/^ WT I # aRIW [(),«] ^ ?TT dl? MR'Hlf^d 

yftFP I a>-l % 


j exp (- «)“ «“/(«) Ln^(u) du, n > ] 

0 

fcTCFI'R ^ I ^ Ln'“’(x) yiT^ slfTf^^f ^a>- 1 =i^ ^ f, T^fflcT WT 1 1 
^ W I Ln’^Hx) ^ 


X Ln<'^Hx)w'‘ = (1 - w)'“"‘ exp 


(2.1) 


IRT RldT ll 

WT /( J ) % TT^ ^R^R-cTT^R TRTR ^ 

fix) ~ i a„ L/i<“) (A). 

n = 0 


( 2 . 2 ) 
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JHI, ^ rlziT f o 


5RT 1^5371' :3T]crr t "51^ 


(a+ 1) 


' n + a 

n 

V 



= j exp (- .V) X “/(a:) L n (a) d x 
0 


(2.3) 


3. 5l%r ^ ^TqfrT ^ ^ efi^ I 

1. ^ a erm WT c cm w ^ efr 

H — 


L n (j) 


X " j ; for c/n < x < w 



for 0 < X < c/n 


( 3 . 1 ) 




H^fjRST 2. ^ a efSTF X ^STF lEM > 0 , 0 < r) < 4 ^ /? -> oo 

max exp (- x/2) x ^ I L « (x) I _ (3.2) 


[ max (k - i/2, cx/2 - 1/4) ; a < x < (4 - r|)/i. 

Q = (3.3) 

[ max (k - 1/3, cx/2 - 1/4) ; x > c/, 

^31^ ^5flro cf?r (3.3) ^ c(%JT ^ ^ W 1 1 

^ ?55t ^ ^ I I •“' 

^ 3qq% 

a: = 0 T?: M (2.2) ^ n f OTte #T Hf)r eTFU wff % ^ 

oilcj^d |fT 

" (a) 

SniO) = J,a^L^ (O) 

k = 0 

oo 

1 r ” (ot) 

'r«ST[))| '■’■'■ «“'-'■ 


(4.1) 
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1 f (a+ 1) 

—— J e-y-y'^fiy) L„ O') dy 


r((a+l)) 


SRT wm RR ^ 


1 r (a+i) 

S n (0) -f(0) = Y(^) J ^ ' •^' 


r (tjc + 1) 

= ] e-yy'^Fiv)L„ O') ^.v 

0 




F(y) = -fm {r((a +!))} ' 

7 I ! ] (U+1) i 

1 Sn (0) -fiO) 1 < J FCv) ^ y ^ I L,, (y) dy 


f {/n vv oo 

f + i + 1 

0 I /n vv 


I I {(X + 1) I , 

FO) f ■•'>’“ L„ O') i dy 


= /| + /o + 73 HHl 

[ 0 , i/n 1 WH ^ yARicbT 1 w ^ ^ 5rak cfrt 'R 


1/h 

/, < I IF0')!^‘-'.v“O(^fl“'"' ji/.v 


“+‘ j 


0 

^ l/H 

f 


F(y) 


t/v 


k//7 


\/n 

f!'- 


d\ 


\/q 


\/p + l/q 


= 0 n 


, a+ 1 


a + Y-t-l-'? 


(4.1)^ 


(4.2) 


0 - 


(4..0 
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( l/n ,w), TOH ^ sFT < 311 = 15 ^ ( 3 . 1 ) % RTH ^ I f% 


IL|“''''*(,V)I = V-(“+0/2-l/4 O j 

_ y-()t/ 2 - 3/4 O j 

f(T ^ ?*T f % 

W 

In = j I \F(y)\e-yy^y dy 


\/n 


= 0(^«“/2+l/4j 


J 

1/h 


EM 


dy 


|i//' 


j yO/l-iM+y ‘I 


f/q 


1/h 


= + o(^n“/2+Y+l/9-3/4 y> j 


= 0 


(^n“/- + ‘/4j + 0 (^/ 1 (1.4)^ 


I2 - A . inax^n®^^'*' n •''/■’“if j 
FT /, qr '3TT^ I ^ I 
^3 = 1 p(y) exp(-)')y “ I 4, ^ (y) j 

w 

= J IF(y)l exp(-y/ 2 )[exp(-y/ 2 )y“ | /.r^^Vy) | ] dy 


(4.4) 


= 0(n“/2 + l/4j 


I IF(y)lexp(-y/ 2 ) Jy 


/j = 0(^n “^2 + 1/4 j (15)^ 


( 4 . 5 ) 


/, , /jt^ ^ ^ =rife^ TTiH 1^ 1 1 w ^ ^ viMMRi 

^ M li 
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1. JBT, ^O Ifto Mr *RfT, t^iro t^o, Riv. Mat. Univ., 1985, Patna 4. No. 11. 43-47. 
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X^o X^o #fT^ 

s h r # ?, M i^o 5fo) 

[5rTH-^3Pra^5, 1997] 


MRT 

SR^ JPT? ^ ^ % RRFR# ^ RTF 

RRFT I i RRF % 3TFr ^ R#RR ^fr Ff f ! 


Abstract 

Integrals involving H- function of one variable. By S. S. 
Srivastava, Department of Mathematics, Govt College, Jai Singh 
Nagar, Shahdoi (M.F.) and Dr. B. M. L. Srivastava, Department 
of Mathematics, Govt. Model Science College, Rewa (M.P.). 

llie obiecl of Oils paper is lo evaluate six iniegr<ils, involving 
H-funciioa of one viuriable. Some special cases have also been derivcil 
at the end of liie paper. 

1. 

rpTcf#'^ % ^ ^ U-RTwR RTT P|Hc|<[ mR'HIRTcI FPTT RfTcn I — 
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t^o tr^o tT*IT 1^0 4)c|IWe| 




0(5) = 


7c n b 


n 

• Py i ^ n r^ 1 - a^- + aj s j 


K r^ 1 - + p^- 5 'j n r^ Uj - oc^- 5 'j 

7 = m+l \ Jj.-n+l \ J 

2. ^R^cf ^TtsRHPf ^ qRuiwi’ cj5t 'ancr^^raxiT l 

[.n/2 ( 1 

J »®(sin0)P-‘ (cos0)P-22/rI a, P; (a + P); e ' q 


d0 


^ c- ' P^- r(p - 1) Tia/2 + P/2) r(p - a/2 - P/2 - 2) 
2P-“-P+^rarp 


(2p - g + P - 2) r(a/2 + 1/2) rP/2 (2p + a - P - 2) ra/2 rp/2 + 1/2 
r(p-a/2)r(p-p/2-l/2) r(p-a/2-l/2)r(p-p/2) 


( 2 . 1 ) 


J' 


,p-i 


(l-jc)P-^Fi 


„ n.la.±g) ^'(^+^0 

’ ^ ’ 2 ’ 1 + a jr + /;( 1 - X) 


j[l + CIX + h(l -x)] ■ “P + * itc 


2-2p + a+p-ir(p-i)r(a/2 + p/2- 1) 
(i+a)p(i + Z))p-* rarp 


(2p - g + P - 2) r(a/2 + 1/2) rp/2 (2p + g - P - 2) rg/2 rp/2 + 1/2 

r(p-g/2)r(p-p/2-l/2) r(p-g/2- l/2)r(p-p/2) • 


f “ e '■ (2 P + ')® (sin 0) P - ' (cos 0) P ^ F, ( g, p ; ^ (a + p + 2) ; ^ sin 0 

0 

_ e ' ^ P^- rp r(p - 0/2 - p/2) r(g/2 + p/2 + 1 ) ^ 

2‘P- “ l^"-(a-p)rgrp ^ 


( 2 . 2 ) 


cIB 


(2p - g + P) r(g/2 + 1/2) rP/2 _ (2p + o - P) rg/2 r(P/2 +1/2) 
r(p - g/2 + 1 ) r(p - p/2 + 1/2) r(p - g/2 + 1/2) r(p - p/2 + 1) 


( 23 ) 
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a,p;^(a+3 + 2);jc 


dx 


= 2«+P2P--rpr(p-cx/2-B/2)na/2 + B/2 + n 

(a-3)rarp 


(2p - g + B) r(a/2 + 1/2) rB/2 _ (2p + a - B) ra/2 r(B/2 + 1/2) 
r(p -0/2+1) r(p - p/2 + 1/2) r(p - a/2 +1/2) r(p - p/2 + 1) 


(2.4) 


Jq ^'"‘^P"'^®(sin0)P-2(cose)P-‘2Fj a, p ; j{a+ p) ; e'®cose 


de 


^ g»'(p-i)/^rp-l r(a/2 + S/2)r(p-a/2 -B/2-1) 
2‘P-“-P+* Tarp 


(2p - a + P - 2) r(a/2 + 1/2) rB/2 _ (2p + a - P - 2) ra/2 r(3/2 + 1 /2) 
r(p - 0/2) r(p - p/2 - 1/2) np - 0/2 -1/2) r(p - p/2) 


(2.5) 


fJz/2 ( 1 

^f'(‘P'"‘)®(sine)P(cose)P-‘2^i a,P; J(a + p + 2);e'®cos0 


(IQ 


> i7t( p-1- l)/2 


rp TCP - 0/2 - p/2) r(a/2 + B/2 + 1) 


22p-a-p + 2pp^_P po^pp 


(2p - o + p) r(a/2 + 1/2) rP/2 _ (2p + o - P) fa/2 r(P/2 + 1/2 ) 
r(p - 0/2 + 1) r(p - p/2 + 1/2 ) r(p - a/2 +1/2 ) r(p - p/2 + 1) 


( 2 . 6 ) 




0Tz/2 

I ^ I (2 p - 1) 0 p - 1 0) P " ^ F. 

0 


a, p ; (a + p) ; e ^ sin 0 

V ^ ) 



trio t^o cT«IT 4to inro 


H 


m , n 

p^q 


ze-‘^^isu\Q)^(cosQ)^ 


, (< rep )/2 


2P- 


1 + 3 

p+3,q + 3 


M\. 

( r(a/2 + 1/2) rf/2 H "" 

(2 - p, X) (3 - p + a/2 + p/2, 2.) (2 ,+ a - p - 2p, 22.) (aj , ap i 
(bj , p^.) , ^ (I - p + a/2, 2.) (3/2 + p/2 - p. ^)(3 - 2p + a - p, 2^) 

+ ra/2r(P/2+l/2)//J;''3^J^3 


,KiX/2 


, 7C /■ X/2 


(2 - p, (3 - p + 0/2 + p/2, 2) (2 - 2p - a + p, 22) (cij , o^) , 

(bj , p^.), ^ (3/2 - p + a/2, 2) ( 1 - p + p/2, 2)(3 - 2p - a + p, 22) 

(3.1) 


xP - ‘ (l_x)P--[l + ca + (>(l-A:)J““‘’'^' 2 Fi a, P;: 7 (a + P); 


-v(l+^0 


1 + ox + b {I — x) 


X H 


p.q 


\ 

1 


{ 1 + ajt + ft ( 1 - a ) iP ^ 



dx 


= ? - L i , P /j ) ( r(a /2 + 1 / 2 ) rp/2 H 
(l+a)P(l + /;)P-‘ rarp I 


/i + 3 
p f 3, </ + 3 


, 2 “ 

(2 - p, 2) (2 - p + a/2 + p/2, 2) (2 - 2p + a - p, 22) {oj , ap , 

(l+<:/)^(l+ii)^ 

ibj , pj)!, , (1 - p + a/2, 2) (3/2 - p + p/2, 2)(3 - 2p + a - p, 22) 


ra/2 r(p/2+ 1/2) H 


m, // + 3 


z2 


(l + cO^(l + (?)^ 


/> + 3, ^ + 3 

(2-p, 2) (2 - p + 0/2 + p/2, 2) (2 - 2p -a+ p. 22) , a^),'/, 

((> 3 - , p^); ^ (3/2 - p + a/2, 2) (1 - p + p/2, 2)(3 - 2p - a + p, 22) 

(3.2) 



^ ?JT cU^ H-i^R % ... 
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^(iKp)/2 r(a/2 + p/2+ I ) 

2‘P"“-P + -(a-P)rarp 


r(a/2+ 1/2) r\i/ 2 H 


HI, // + 3 
p + 3, t/ + 3 


. ^ rt/X/2 

(1 - p, 3 .) ( 1 - p + 0/2 + p/2, 3 l) (0 - P - 2p, 23.) (dj , 0 ^), _ 

43 

{bj , p^.),, ,, ( 0/2 - p, 3 l) (1/2 - p + p/2, X)(l - 2p + 0 - p, 2^) _ 


, , m, n + 3 

- ro/2r(p/2+i/2)//^^^3_^^3 

^ a/2 

(1 - p, X) (1 - p + 0/2 + p/2, X) (P - 0 - 2p, 2X) (c /3 , api p 

43 . 

(bj . pp, (1/2 - p + 0/2. X) (p/2 - p, X)(l - 2p - a+ p, 2X) _ 


(3.3) 


I A- P ^ ‘ (1 -.V) P •> F, a. P 4 (a+ P + 2) ; .v \H' 

•'o - [ 2 

2a + P2P --r(a/2 + p/2 + 1) f 


i’-‘i 


.l^“(l-A)' 


’ “j Ji 




dx 


(a-p)ra rp 


^r(a/2 


+ 1/2) rp/2 H 


///. n + 3 
P+3, q-^3 


X 


(1 - p, ?i) (1 - p + cx/2 + p/2, k) (a - P - 2p, 2X) {Uj , oty)i.p 
{bj , pj)i (1/2 - p + p/2, >.) (- p + 0/2, A) (1 + a - P - 2p, 2X} 


, , m, n + 3 

- ra/2r(p/2+l/2)//^^^3 ^^3 

(1 - p, ?i) (1 - p + 0/2 + p/2, X) (P - a- 2p. 23.) (uj , 0^)1 ^ ^ 

(/>^-, P^)i.,(l-p + 0/2- 1/2, X){-p + p/2, ^) (1 + P-a-2p, 2X) j ^ 

( 3 . 4 )' 


X 



116 


1^0 IT^To ^rreicr cT2IT lTt[o T^O sflclIWci 


f''" ^ / 7 t (2 P - 1 ) e (^in 9 ) p -2 0 ) p “ ' T F, [ a, (i . (a+ P) ; ^ cos 0 

0 “ I 


J0 


u 

X H 





1 


^ .^'(P-»/ 2 r(a /2 + p/ 2 tll . ^ j/ 2 ) pp /2 H 

22p-a-P+i rarp 


y/i, /I + 3 
p + 3, 4- 3 


2 g 7 t I X/2 


- g It I X /2 


4 ^ 


(2 - p A) (2 - p + 0/2 + p/2, X) (2 - 2p + a - p, 2?l) . a,) i, 

. Pj)i, , (1 - P + 0/2, >,) (3/2 - p + p/2, ?t)(3 - 2p + d - p, 2?i) 

, , m, n + 3 

+ ra/2r(p/2+l/2)//^^3 ^^3 

(2 - p, X) (2 - p + 0/2 + p/2, A.) (2 - 2p - a + p, 2>.) (cij , a,), , ^ 
(bj , Py)i_ ^ (3/2 - p + 0/2, X) (1 - p + p/2, X)(3 - 2p - o + p, 2X) 


(3.5) 


r' ^ / (2 P + 1) 9 0) P (cos 0) P - ' , F, f o, p , ^ (a + p + 2) ; c ' « cos 0 

•'o “ I ^ 

_ I ^ r|i/2 H 

o2p-a-P + 2r^y _n\r(v rft I P + 3’ 


X H 


m, « 


Z g 2'' 9 3, 0) X (-gyj; 0) X 


fit, /i 4- 3 
p -f 3, ^ + 3 


^ ^inX/2 


22p-«-P+2r(a-p)rarp I 

(1 - p, X) (1 - p + 0/2 + p/2, X) (o - P - 2p, 2X) {aj , o,),,^ 

(bj , p;),, ,, (0/2 - p, X) (1/2 - p + p/2, X) (1 + o - P - 2p, 2X) 


^ , /«, ;i 4 - 3 

- ro/ 2 r(p/ 2 +i/ 2)//^^3 ^^3 



gr t ... 
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^ X/2 


(1 - p A) (1 - p + 0/2 + p/2, X) (p - a - 2p, 21) {(ij , o^)i _ 
ibj , p^)i_ ^ (1/2 - p + 0/2, X) (P/2 - p, X)(i - 2p - a + p, 2^) 

(3.6) 


J j 




(3.1) ^ n (1.1) ^ IS'T#! f #7 RIFB^ ^ fRT 

t ^ 


2k 


— f z ^ e(£) I r" e rt2( p + >4) - !]e (sin 6) ( p + >4) - 1 (cos 0) ( P + ' 

rti^L I ■'o 

d^. 


X tF, 


a, p ; ^ (a 4- p) ; e ' sin 0 


ciQ 


JTIH fmr 1 1 OR (2.1) ^ ^ ^«IT (1.1) ^ ^1?FRT % ZR% 'll 

(3.1) zft M li 

^ wm mm ^ ’TfMPT (3.2) % (3.6) ^ ^ fFT^l: (2.2) (2.3) (2.4) (2..3) 
^ (2.6) =l5t WRcIT % WftW ^ 1 1 

4. MIfs 

(3.2) ^ a=b m 


X P ” * (1 - x) P ” ^ 2 ^1 


a,P;-(a + P);x 


P-9 

xX(l-x)^4 


(1 + a)“^ 

(h- B-'l 

/ 

. 



dx 


_ 2-=>^»->-lna/2^p/2) ^ ,/j j.p/2 „ 

rorp I 


/If. n + 3 
p + 3. ^ + 3 


>~7X 


(l+a) 


2X 


(2 - p, 3.) (2 - p + 0/2 + p/2, X) (2 - 2p + o - p, 2A) (Qj , o^) i ^ 
(bj , P^)i _ , (1 - p + 0/2. X) (3/2 - p + p/2, X) (3 - 2p + a - p, 2X) 


+ ro/2r(p/2+l/2)//™;"3^^^^3 
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1^0 J^^ciiWef ?TqT 1:^0 «f^c)itacl 


z2 


IX 


(1 +a)-^ 


(2 - p, A.) (2 - p + 0/2 + p/2, ?.) (2 - 2p - a + p, 2?i) (aj , Oj) , ,, 
ihj , Pj)i. , (3/2 - p + 0/2, X) ( 1 - p + p/2, X)0 - 2p - o + p, 2X) J 


(4.1) 


^ PlnR^tfeicr ^ 'Sracff ^«it ^ (3.3)% PinRiRsid 

=% %(% MT fe?TT W 1 1 


r^'^cos (2p + 1) e (sin 9) P ‘ (cos 6) P j f P ^ o (“ + P + ^ 

0 ^ 


LT 

X H 

^ ^ 2i X 0 0^ X 0^ X 


JKq 




JB 


cos ^r(o/2 + p/2+ 1) „^3 

^-TT-^r- I na/2 + 1/2) rp/2 H ' ' ^ 

22p a fJ + 2 p((x_p)rorp V p + 3 ,i /+3 


, 7t 1 X/2 


(1 - p, (1 - p + 0/2 + p/2, >.) (o - P - 2p, 2?l) (cij , o.j)i j, 

(hj , p^),, , (0/2 - p, (1/2 - p + p/2, ?L) (1 - 2p + o - p, 2X) 

rar(p/2+l/2)^J;"3^J^3 

(1 - p, X) (1 - p + 0/2 + p/2, X) (p - a - 2p, 2X) (aj , a,)i ,, 

(hj , Pj) , ^ ( 1 /2 - p + 0/2, >,) (p/2 - p, ?i)( I - 2p - o + p, 2X) 

(4.2) 

r\in (2p + 1) 0 (sin 9) P “ ‘ (cos 0) P 2 f «. P ♦ i (“ + P + 2) ; e ‘ sin 9 

0 ^ 


• ^7c/X/2 


X H 


m,n 

■ 


2 ^ 2i X 0 0^ X 0^ ^ 




de 


Sin-^r(0/2+P/2+l) m.n + 3 

f r(a/2+ l/2)rp/2//_ 3 ^ , 3 

2 2p-«-P+2r(a_p)rorp I P+ 3 . 9+3 



% ... 
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X 


- g ic '^/2 


(i - p. (1 - p + a/2 + p/2, A.) (a - p - 2p, 21) {Uj , a,),, ^ 
ib^ , Pj),_ , (0/2 - p A) (1/2 - p + p/2, X) (I - 2p + a - p, 2X) 


- rar(p/2+ 1/2)// 


m, n + 3 
p + 3,q + 3 


X 


4 ^ 


(1 - p, >,) (1 - p + 0/2 + p/2, X.) (p - o - 2p, 2>i) (Uj , ay)| 
ibj , p^)i, , ( 1/2 - p + 0/2, X) (P/2 - p, X)(l - 2p - a + p, 21) 


(4.3) 
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?nTOr 

JR^cT ^ ^ ^ ^ I-WT % i:]3i WRFT TOR 

^ wftcT 1 1 w wr % lira#’ % fIfeteroT 1 crar # 

^ g# RTO wif % TOR ^ TOT fM ^ f i 


Abstract 

An eicpaiisioii formula for the I-F unction of two variables. 

By Manoj Kumar Agrawal, Department of Malliematics, S. S. L. Jain 
R G, College, Vidisha (M.R). 

Tlie aim of the present paper is to esUiblisli a general expansion 
fonnula for I-function of two variables. It is significant to observe iliat 
a large number of finite mid infinite scries for iliis function can be easily 
summed up by using the well biown summation tiierorems for ordimiry 
hypergeometric series in the main result. Also, by appropriaidy 
specializing the parameters of tlie 1-function of two variables, one can 
easily obtain expansion formulas for simpler special functions of one 
mid two variables. 

1. BRtirWf 3S!T 

# ^ ^ i-wr efit sraf R!iT m '#tT to Rft wm 
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j 0, n^; fHy pt^ 


[(«/■> > ^j ). } [ [%’ %’ h, ).^ ^ ,, p, } [ ( "}• ’ )i, } 

’■'V P>V % ), ),, ]’ [ (^' 2 ’ ^j ‘2 )„^+ 1 . ]’ 


[ ’ ^>2 ).,. l.p. } [ ("y ’ ),.„3 } [ (%’ %3 X . 1.^. _ 

[ (•^’ ’ ^4. -3 } [ ’ )"3 + « J 


TT^— J J J <l>l(^. •>1)02(0 63(11) (1-0 

( 2 "®) 

api ^ nf^sFsi ^ I ^ 5 !tt ft'an anraM ^ ^ 

fclW t felT ll 

?>T ^ mf cTI^ gm I-WT ^ #T STS (...) 2BT ITOW ^T^iaT^ % ^ cR^ fij ^ 
^ ^ I-WT ^ 51 T^ (l.l) ^ f) f I 



5RTR ^ ^ Fnw cjj) ylFft I I - 


A 
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[(ij+i,H^^ [('■'"*’''-'Xi>,'[(*'’^’'’*')'t'J 

'Ai(^ti) 


;^JJ<t>,(^.Ti)e2®e3(T,)/ 

(ZTcwr 


Bi(^ti) 


A + P ^B + Q 


\ Ti); 

bg'j Si (^,11); 


z]z2d^di\ 


^ Ai(^, Ti) t 


(2.1) 


^ (2.1) t ^ Pinl^fed iricra^ ^ ^ 

(i) A + S<B + Q+1 

(ii) A + P = B + Q+\, \z\<i 

(iii) A + P = S + G + 1, Re (0) > 0, : = 1 

(iv) A + P = S + Q + 1, Re (0 + 1) > 0, c = - 1 
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P = C + Gj + G 2 + Cl + Ct 


Q ~ D + E + Hy + + D^ + D2 


cTSIT 


i=l i=l 


S S £ 

Z S kj + X 

j=i j=i y=i 


VV; 


^1 ^2 C ^2 

Uj - 1 gj " i r . 


D "1 "2 

- I Cy - I /*/ + X ^y 


+ 1)2 + £ + Dj - C - G, -' G 2 


( 2 . 1 ) cBT HR ?H ( 2 . 1 ) % HFR^ ^ ^ 

HT^i-WT ^ (1.1) ^ ^ wmm % irfciFuftcT f hhih^r h«it,hh5^ % 

fFT ^ ^Rclf^d Hi# f # (1.1)^ HtRrT HfcTHHlli ^ SRP# I, 

# qRHM hit wi# Hi# HT [^ [lO], p.40; [1], p.2|. ^ HlfecT 
Hf#IPT (2.1) sriH lilm 1 1 fcR^ tcJcROT RT HHidT 1 1 


HHl# 


(A) 


45 H5TI# H^ RnRlR^d HTH 



ll 


^ 1 

(i) A = 2, B = 0. P = 0, (2 = 1 (£ = 1) 

(ii) A = 1, B = 0, P - (2 = 1 (£ = 1) 

(iii) A = 0, B = 1, P = 2, (2 = 0 (C 2 = Cl = 1) 

(iv) A = B = 0, P = 2, = 1 (/• = G, = G 2 = 1) 

(v) A = B = 0, P = 2. = 1 (£ = C, = C 2 = 1) 



?rrr ^ i ... 
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n 

(i) A = I, B = Q, P = Q = \ {E = G^ = 1) 

(ii) A B = 0, P = Q = I (E = C, = 1) 

(iii) A = I, B = 0, P = Q = I (D^ = = 1) 

(iv) A = S = 0, P = 2, 2 = 1 (£ = C = G, = 1) 

(v) A = B = 0, P = 2, (; = 1 (P = C = C, = 1) 

(vi) A ^ B = 0, P = 2, Q = I (E = G’l = C, = I) 
(viii) A = B = 0, P = 2, 0 = 1 (/>, = G, = C, - 1) 
(ix) A = /? = 0, P = 2, C> = 1 (/>! = Cj = C 2 = 1) 
in 

(i) A = 1, B = 0, P = 2 = 1 (£ = G2 = 1) 

(ii) A - 1, B = 0, P = 2 = 1 (P = C 2 = 1) 

(iii) A = 1, B = 0, P = 2 = I 2'>2 = Cl = 1) 

(iv) A = B = 0, P = 2, 2 = MP = G = G 2 = 1) 

(v) A - B = 0, P = 2, 2 = 1 (P = G = C 2 = 1) 

(vi) A - B = 0, P = 2, 2 = 1 (P = G 2 = G 2 = 1) 

(vii) A = B = 0, P = 2, Q = \ (E = = G 2 - 1) 

(viii) A=B = 0, P = 2, Q = 1 {D 2 = G| = G 2 = 1) 
(ix) A = B = 0. P = 2. 2 = 1 (‘>2 = C| = G 2 = 1) 

IV 

(i) A = 2, B = 0, P = 0, 2 = • = 1) 

(ii) A - 2, B = 0, P = 0. 2 = 1 (£>, = 1) 
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(iii) A = = 1, /» = 1, = 0 (G, = 1) 

(iv) A = B = \, P = \, Q = Q {C^ = \) 

(v) A - 1, /? = 0, /> = C> = 1 (W, = G, = 1) 

(vi) A - 1. = 0. P = (2 = 1 (W, = C| = I) 

(vii) A = 1, P = 0, P = (2 = 1 (Dj = G, = 1) 

(viii) A = 1, P = 0, P = (2 = 1 {D^ = C, = 1) 

(ix) A = i), B = 1, P = 2, (2 = 0 (G| = C, = 1) 

(x) A = B = 0, P = 2, Q = I (Hi = G| = C, = 1) 

(xi) A = P = 0, P = 2, = 1 (/2, = G, = C, = 1) 

^ V 

(i) A = 2, P = 0, P = 0. = 1 (H 2 = 1) 

(ii) A = 2, P = 0, P = 0, (2 = 1 (/22 = 1) 

(iii) A = P = 1, P = 1, (2 = 0 (Gt = 1) 

(iv) A = P = 1, P = 1, C2 = 0 (C 2 = 1) 

(v) A = 1, P = 0, P = C2 = 1 (^2 = G 2 = 1) 

(vi) A = 1, P = 0, P = C2 = 1 (^2 = C 2 = 1) 

(vii) A = 1, P = 0, P = (2 = 1 (^2 = G 2 = 1) 

(viii) A = 1, P = 0, P = (2 = 1 (£>2 = <^2 = *) 

(ix) A = 0, P = 1, P = 2, (2 = 0 (G 2 = C 2 = 1) 

(x) A = P = 0, P = 2, G = 1 (^2 = Gj = C 2 = 1) 

(xi) A ^ P = 0, P = 2, G = 1 (D 2 = G 2 = C 2 = 1) 



^ ^ I 'StFT ^ ... 
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(2.1) ^r A = 0, B = 1, P = 2, C> = 0 ( c = C, = 1 ) [H^-1 (iii) W 
cr«Tr TO W R^PT [10, p.243 (111.3)1 RR OTRW RT iTOrf^ffecT 

ti4)d4 (:JR MiH ^di % i 


i 




I 


0, fj j + C : in^ + hn^ — G ^ ; 4- 1 . t 

p.^ + c + D. q.^ + E■.r^■. + Gj + n,, O, : 


r^; p. + G., 4- //-,, q. + 1 + O 2 * ^3 


•••'.-, --■••:[('i + ^'-«i )1 ,...■^^(k^+k,K^ j],..., J 

n(‘‘ )'■■■-- 

1 -ii 1 +ii + ki, (/,, /Cj jj, ... : ; ... 

^1 

Zo ... : [ [i, j] ... . [ IeJ{ l-bl + /,. «, ..; [ ( A-,. A^, j] [ p - hi + A,. A, j J 

(3.11 

^ 1 

(i) A = 1, B = 0, P = 0 = 1 (C = C = 1) 

2 

(i) A = B = 0, P = 2, G = 1 (£ = C = 6’, = 1) 

(ii) A — B = Q, P = 2, Q = 1 (£ = C = C| = 1) 

(iii) A = B = 0, P = 2, = 1 (£ = (^1 = C 2 = *) 


(i) A = B = 0, P = 2, 2 = 1 (£ = £ = <^2 = 
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*r#iT fW '3TMM 


(ii) A B = 0, P = 2, Q = 1 (li = C = Ct = 1) 

(iii) . A = « = 0, /> = 2, () = 1 (/• = 6% = C, = 1) 

^4 

(i) >\ = 1, B = 0, P = (> = I = 6’, = 1) 

(ii) A --= 1, B = 0, P = () = 1 (//, = C, = 1) 

(iii) A = I, B = 0, P = () = 1 (Oi = 6', = 1) 

(iv) A = \, B = 0, P = Q ^ I {l)^ = Cj = 1) 

(V) A = B = 0, P = 2, = 1 (//, = O'l = C| = 1) 

(vi) A = B = 0, P = 2, () = 1 (/), = O’, = C, = 1) 

W 5 

(i) A = 1, B = 0, P = 2 = 1 (^2 = <^'2 = I) 

(ii) A = 1, B = 0, P = (2 = 1 (W, = 0, = 1) 

(iii) A = I, B = 0, P = Q = I (D 2 = O 2 = 1) 

(iv) A = 1, B = 0, P = = 1 (^2 = ^2 = 1) 

(v) A = B = 0, P = 2, () = 1 (//, = O 2 = C 2 = 1) 

(vi) A = B = 0, P = 2, Q = I (B >2 = O 2 = C 2 = 1) 

(2.1) ^ A = 1, B = 0, PC? = 1 (B = 0 = 1) 1 (i)) ^8JT /-=-! ^«Tr 

^ ^ lEFf^ [10, p.243, lli..*!)] ^ JRik ^ TC ^ f^P^tfecT 

^ PIH ^ 1 1 



1 1 

1 

”o 

5: 

1 1 


Zn 


: ... ; ... 


X 
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= / 


pj, Ui jj, 

^ 1 + Ui;pi, Ui 


i ^!i. Ri ^ 
“ 2 2 ’ 2 ’ 2 


2 + 2 ^ ® 1’ 7’ 9 


t/, 


2 ’ 2 


sFi irrar ^ ^ ^ 41'Ji'tiH ^ ticb^ f l 

^ ^ ^ 51^ T#JIPT (2.1) % 31^ ^ 5flH ^ 1 

51^ mRuI PT (2.1) ^ '3^ % SRTITIH M ^ af^iIFT '*ft IM M ^ 1 1 

^ SRT HTH M ^ ^IFIFT IWR FtR (2.1) 

cl?) 1 1 

feofift : ziR (LI) % ^ (3.2) mm rf r, = r, = fj = 1 fl ^ 

^ ^ mR'JIW mn ^ I [11. p.110-1201 I 
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Abstract 

Applicatioit of H-function for obtaining equation of 
population growth. By S. S. Srivastava, Department of 
Mathematics, Govt. College, Jaising Nagar, Shahdol (M. P.) and 
B. M. L. Srivastava, Department of Mathmatics, Govt. Model 
Science College, Rewa (M.P.). 


1 . immm 

^ 9ji=Ri % H-wr sR'Hif^id ftPTi ^jirar I- 


P.9 




X 

\ A>P 

fh a'] 


[AjL. 




0(5) = 


= 


m n 

n r((i.^-Pyi)) n r((i-^y^a^-5)) 

tl el 

9 P 

nr((i-/7,+p;5)) n r((a.-a;5)) 

j=,lH-l >/!+! 


( 1 . 1 ) 
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2. gw 

I ^ ^JFRTWT % Pl'^cl'^ 5 R^ I 


!'< 


,///./!+! 
/>+ 1 ,^y f 1 





( 

> < 

c 

.A 



dP 


nji+\ 

/>+l,f/+l 


3. 


-/./ 


I''''“ 4 , 








>’j’h 


I 


i.v 


( 2 . 1 ) 


TfRT ftp I qr UPTWTT -STFlrC P (/) | #( AP WT A I % ^TTOWT 

^ I rfr 


AP oc PAt 


(3.1) 


^ f^i^rfecT 


HTH I- 


^UL 

ill 


=KP 


(3.2) 


^ K' 


arar 1 1 (3.2) ^ OTIcbdH cR% qr 


lj;clP=Kl \.d, 


‘ 3 T 2 ?^ 


VP 


r(/+i) 




+ c. 


c q)T qnr^T^ qf^r^Ri i = q. p = p„ q^: inn nr nq^nr 1 1 

jt: (3.3) ^ p = p + p^s qn < = i + i, s q^ nnr q^ ^ •^^(.oa-'^ gnT 
cB^ L^ ^ .S’ % qf% nqrann nnr (i.i) siqfn qr 5^ 
( 2 . 1 ) q^ mfn ^ 1 1 


1. WW, ^o, 'I'rans. Ajncrican Soc., 1961, 98, 395-421 

2. Vm^J, Bio. Malheiiiatics- An Inlroduclion, 3To ^ ^3TcBK4t, 1993 ^ 
36-37 
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Abstact 

Double Integrals involving the H-functlon of two varla!>!es. 
By S. S. Srivastava Departinent of Mailieinaiics, Govt. College, 
Jaisiitgh Nagar, Shahdol (M.R) 

In this paper five double integrals involving the H-function 
of two variables have been evaluated. Some special cases have 
also been derived at the end of the research paper. 


1, 


H[x,y] = H 


^ o, rtj : : niy 

P,.?, ■P2.‘l2 -Pyh 


X 




y 
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= - -7- I J <{>i(^- n) 62(^) ®3('^) x^y'^d^dr] 

4'JC'^ L , L 




<t)l(^, T}) = 


"1 

n 1 - • + ttj ^ + Ay T] ^ 


Pi 9i 

jc rra^-ay^-A^il ^ rc rf I - bj+^jl + Bji\ 

7 = ;jj + lV ^5=1 V 


( 1 . 1 ) 


e2(^) = 


K r f d, 

/=! 




« r (1-4+5,. 'it’ r(t;,-Y,5 

j -m^ + I \ /j = n2 + I \ 


^«TT 


83(11) = 


r - Fy T 1 I TC^r 1 - Cy + T 1 
^ rri-^.+Fyny K rr.^.-/yn 

j = + 1 V / 7 = /I 3 + 1 V 


2 . ^ qfMFff ^ ^ ^- 

^«TT [4,p.253] 

f^2 OCX+S+l 

[ e < (a-P) 6 9)“ + P J e 

•'a -rr 


'0 71 


Tc r(a+3+ 1) 
2“+P+‘ r(a+ i)r(p + 1) ’ 


(2.1) 


[1, p. 450-452] 

r- ^ / (a + P) e (sin e)« - 1 (CO.S 0) P ' ^/ e = P TT^T ’ (2.2) 

’'0 1 (a + pj 

[2, p. 0] 

x“"’e”^ dx - Fa, ( 2 . 3 ) 


r 

0 
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A- P - ‘ Jx = r P + ° - > (2.4) 

3. ^ OTJWT ^ ^ wm^ J|5t FIFM ^- 

.V2 (^2 -la + p+l 

J J e ‘ (cos A)“ + P (o + P) 3 ' (sill y)® ' ‘ (cos y) P ” ‘ 


xH |^2e cosAsiiiy j^’u, ^2£'(>’"'*^'cosACosy j^v dxdy 


7t gOA)xi<y ^0-n+l:"'y"2 + ‘ •"'3-".i+‘ 

2a + P+l /'p^i + l :p2+l-92+* ='“3+l’"3 + i 


1 

-L „ 0/2) n i 


V 

2(1 


P 

Q 

(3.1) 




^ = <- “ - p- *' f) ("j • “p ),, ■ <1 - o- *•> (“j' i; ),, ,/ <‘ - 1’' I** ( ‘J- ), ,, 



7 a + p + I 

(t - x)^ ~ ' " ' 


^, (a-p)v (c(,sy)“+P 


X H 


^ 2ji<^ ' cos y J’«,^2 (/-a)«? '>cosy Jd] 


dxdy 


= ;P+^ ‘ 


K 

2 a4-p+ 1 


ff 


0, /ij -f 1 : /It 4- i ; /fly rij + 1 

// J + i , + i : + 1, ^3 + I : /^3 + t ^3 + i 


^_^v. 

9 


o V 

9 

V" J 


p 

Q 


( 32 ) 





p = (- o- P; >, |1) (Oj ; Of Aj ), “ P- *•> ■'j )|,P, ■ *' “■ )'• '■> 

2 = (1 - p - a; X, Pj . B, ) , t (<'; . S^, W : (// • '0 ' 


rr 

Ja ''a 


^0-1 (cos.v)«+‘^ 


//rf2xe'^cos}'^u,f2e cosy 


'u/2^. P 

^ 0, /I, + 1 : «»2' '^2 ^ • '"3’ '*3 

2a+P+l Pj + •P2‘^ ^2'*' ^ ' ^^3’ ^3"*" ^ -0/2*^ 2 


► = (- a - p; ^l) ; ocy, A^. : (1 - a, X) Yy 


f f' jcP-^ 0-x)^"^ 
•'o 0 


I ^ / (a + P)>’ (sin V ) ^ ^ (cos y ) ^ ^ 


X H (^xe'y s,inyjiiyit-x) e '>"008 


^>’COSV I'D 




jXg C/t:) JCf?^ p 


(3.4) 
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Q = (l-p-o;X,n)(l-a-P; \i)^bj-,^j, 

r r x^-'^ e-^ e<(a+P)j- (siny)"-* (cosy)^'* 

*^0 *^0 

X //[(^xe'-"sin.v|'u,(e '>'cos.v Jvj^/xdy 

_ ^1/2 It,- a oO-'V"'2-''2 + 2:m3.«3+l 

^ ^ p,,«i + 1 ;P2 + 2.9,;;,3+ 1 


Pi 




■„g(i-6)itiX 

p' 

1) 

(2 


(3.5) 




2 = <-a-P; 

3.1 q5t ^3qq% : (3.1) % ^ ^ d-O ^ ^ ^ % ?ft ^ 


I^i-}1\ j <j),(4.Ti)e.(^)e3(n)«^^>’i 

47t‘ •'i., 


^2 2<a + ^^) + (P + W)+' ^^,-,(a + x^)-p+Hil)lA- + + dx 

0 ^ 

^,-Ko+^) + (P + w)l.v (sinv)«''+^-^-' (cosy)<P + ^^’l^-‘ dy 
V « 


d^dr]. 
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ti^o i:r?ro 


(1.1) c}5t WTWr % cf5T^ #( (2.1) ^£(1 (2.2) qftqpff SRT OTqk 

^(3.1) CRT qsT qm ^ ll 

f(?t q=BR mm ^ m (3.2) ^ (3.5> % qftonrff cj?r aiyiFr 2 % fira' 

tor ^ 1 1 

4. ?3n^ 

1. (3.1) a. = A.= [i. = /?^. = Y. = 5.= /;^=F. = X = ^i= 1 q# ^ 

V2 fVl o« + P+l 

I 1 — g'(a-P).»' (ct)s x)“ ■*■ t^'(o + p).y (sin v)^ • (cos v) P * 

■'o 0 7t ■ ■ 

X c|^ 2c ' cosx sinyM, 2^'Cv-») cos a: cosy ti j dxdy 


^ „ (1/2) Kia (7 "i + 1 : "‘2- "2 + 1 • "h - "3 + * 

^OC 4-(i + l + 1* + 1 ! Pt; 1 3 ^3 ^ 


u-e 


\)/l 


(V 2 )Tl ! 


P 

Q 


(4.1) 


^ G ^ ^ qw G-q)^ I ^ 


2 . ( 3 . 2 )^a = PTQ%qT 


/ r xP-‘(f-A)' 

d f\ ''a 


■k2c)c+ i 


.a - 1 


"0 "0 


(cos y) 


2a 


cosy J' ii,^2(i-x)e cosy J" v'^dxdy 


= |p+o- 


n 


H 


t;, /ij + 1 : /<, + I : m 3 , ^3 + 1 


22a+l p, + 1 . 9 , + l :p2+l,92+l :P3+J.93+ I 




v( 1/2) P 


P 

Q 


(4.2) 



fejor . . . 
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/■ = (- 2a ; X. rt ( 0, ; o, , A; ^ ; (1 - p. X) (• cj , Yj : (1 - o, W ( 

G = (1 - P - o; X rt i>,- ; P; , C,- ji ( dj . % ^ (- a, X) ; ^y;. , f) ^ ^ a P). 


fH 5RW ^ ^ ww =SI#iT M % ^#RT % ^o ^o 

Tj^o q^o ^ wf5[?k l^ra% -aiMd 1 1 

mi 
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• f^ilH ^ t ft 3?5?R?R ^ eft ^ ^ 'SFJ^r ^ 

et e^ f ^ 'SiFt efr ^ I t ^ ^ 'sn'^ir # ^snft I 

^ 5tcRlf^ ^ ^ ^ ft ^ tM w ^ %t^ 3I5?refH- 
^ft ffTF ^flff^l 

• ^ ^TFTft #( tf^ft ^[M ^ iJS % ^ ft 3TSfRt ^ t^ TOT 

z[^ ^fitf^ cT«T[ % ft^ ^ ^§fr?T^ % M ef%cT ^ 

fHT ^itftrl 

• ^tM ^ ^t^ % ^f^cTK ^ ft f TOT 1 1 ^ M 

fw 'b*T^ TT% ^ ^ ff'Hisi f 'Tif^^rif^ ^<a<^> ^ ^ ffrr I 

• Mf f ^TTMTTOT % m^T fm Cf5r o^cffTT ft ta 5TT 

^ K4FeCN6 '3T«M aP^ I ^ mf m f^FT 'Sfcfi ^ ft TTffT 
ft li 

• wff #T M f ^rnft f^ f 'Sn^^fr ^ w«t ^jM^t w f ft ^ 

^ '315f^ ^ fTiTTi 

• ^ % ITSf ff^ f 'Sltr '3tfft f ^ f^TT ^M$T (Summary) ft '311^ 
^nffXT i <3tM f W ^ FTRI^T ?THT FI^ fRT ^cfrfff fp f^ft ff^tfft 
(Abstract) f ^ FTOT ft ^ Fli 1 

• TO§TFTf ffiFT FTTt f ftf cBm ^1 Ff 3# FTflf I fF ^ 

ftcb 3ltT: TO ft^ f M ftf FTfff 1 tfnf mm m ffF wm I, ff^ 
^nf TOR ^ ffF ctFR ft^fR 3nf Fiff's' 1 ffff ft TOfFF f ft 3nfeF- f cIFR 
FRIFT m FFTFT I, FT FFFF FTt^FffFT ft ^ fPTT I ft«nf ^ FT 

% TOT f FTF ft ft FT Fff 1 

® frft f ff^§T (Reference) fTF f FFF f Fiff I FFf Hjffjft f FTF, Ffd 
FTT Ff^ FTF, tfT Ff , ftR FTF (Volume)#T TO f ^ F^ I TOT % 

fr^, Too too FFT jgFT, fo, tfffFjo fffo, 1928, 150, 80 

® JlftF) fn f 50 3F^5F (ffrtR) FFTF FFf Flf FT FFTT^T ft Fff I 
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TRFIH % WJ 

5i#l ?FT 3^5^ 

^rar'44H3^ (^®) 

[lErfH-vR^ 1,1997] 


TOT 

|l ff^, 

<s^ mtMipid iM w irat>r ^ ^ 

^ ^ 1^ ^ tl 

Abstract 

Rodent controlling methods of tribals of Rajasthan. By Satish 
Kumar Shanna, Range Forest Officer, AravalU Afforestation Project, 

Jhadol(F.), Distt. Udaipur (Raj.). 

Rats, mice, squirrels, porqupines and their kinsfolk are classified 
as Rodentia, the rodents or gnawing animals. Both in species and in 
number this is quite Uie largest single group of mammals in RajasUian. 

Tlicy take a very heavy toll from store goods, agriculture, horticultiue 
and foresuy sectors. Rodents are controlled by uibals of Rajasilran by 
using various types of simple self deviced indigenous methods. 

erf %l wan *f f=5ra5f ax ajs ate wt |ai ^ I fiisaate tate isax srasr 

141 
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# M \ ^ WTFT^ ^ it 

tr^ ^ ^ 1 1 #if % ^ t if^ ^ ^ 

^ m <3Rt cRf ^5TIWt I I 

tw ^OT[ f^!M W I, <MWH ^ ^ ^?crt ^ 1 1 IRFTR % 

ft^f ^:~ 

1 . Funambuliis Pennanti 

I, Petaurista petaurista philippensis 

3. Hystrix indica indica 

4. Vandeleuria oleracea spadloea 

5. Gerbillus nanus Indus 

6. G. gleadowi 

7. Tatera indica indica 

8. Meriones hiirrianae 

9. rattus rufesoens 

10. i?. Mellada pallidior 

II. i?. gleadowi 

12. M//.V Musouliis bacthaniis 

13. M. Rooduga bocdiiga 

14. M. Sen'icolor p/ullipsi 

15. M. Platythrix Sadhu 

16. M. terricolor 

17. Golunda ellioti gujerati 

18. G. watosoni 

19. Aconiys oaliirinus flavidus 

20. Bandicota banidicota bengalensis 

21. Nesokia indica indica 

22. Cretnnomys outohicus 
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^ {Petaurista Petaurisla Philippenxis) ^ ^ 

cR% cTT^ JR1% I ^ cpff ^ cTcfj tew 

sft I ^ ^SkPTRrr 'aWTTW ^ ^ 1 1 ^TcRT: ^T 5 ^ Pt^'^% ^STRf 

^ ^^c)i(li ci5t ^TRT ^ ^ ^ 1 1 ^iRiirf^fPr jce^r 

^ nl’^i'dl 1 1 ^ jcn^ % tcR wr lafeffR t f^RRj w# 

355IETR ll M TRWR W |l gf cfj^ qPFigif ^ M 

Ri^ 1 1 Pi-MPid grr^ Rpr ^ 'Rsfeif ^ w gg rt^ f i ^ ^ r^ gra srfr 
^ RR?r t ^ % f^cfjgpr t gRT ^ ^ ^ RT# f I R^ i^tfeST W 

^ RW ^ FR ggdt ft ^ 'Fisfe^l' w gjsr % ^ ^ 

C^ ^ cim R % i^Fff ^ pRTR ft# HR RMR HR ^ f 1 

TIRFTR fi |CT 1 1 qf^ TIRiEHJR f Hj^t H{^ 18 RTiMRlf 

RRft 1 1 RSft qPK % f^raif ft^ % HRRT fPr-q^dM hr^ xj^ aMRT-qftHI'^ % 

Hi?t ^ gtr qftg^ rt^ R?r f i 

hIcPtR ^fR ^ ^RHI^ Piqp^'d hrJt Hi5t tflfW ^ ^ teM 

1 1 'Wg 5n#T giM ^ gg% Prrr ^ fs grr w IrPr! ithrr f € i tirrr 
H|5t M RlfM ^ 5?tR, tfRTT, RTI^HIT, WlftR, ^ ^ RTR ^ 

^ ?iRHR M RT ^gHRft 1 1 ^ PfPraf n % IITR RRR ^ giR RllM ?IR 
^ '3?^ Ri# ft 5R=r fr ^ fcifM HR HToPr fen w 1 1 

n%ii«<« 

SR^ <3T?zr?R RRFIR, fcT^feRT Hffen RRRR RR f^RR RSZT q^R % ^RHRff 
•iTFlf*^ 1986 % 1996 RHn fen W I fn M ff %n, '%T %TT, hrsM, RRfer, 
RRffen gnf^ gnfe^R^l Riferf % Mwiiqg ^^gnn feRiR gn^fenf g5t rtt=rP tjhrt M 
fr RT HR Riff H^ 1 

3!af*nT itor 

RRf -Rgi? Tn%r ^ffeffRTHR^nfsRI 'SnRlf RI% cII# feFRR 
feM M gf I ff^ ^t5t ^snf , hiri^ % ^ hr w^sm rhit Pte rhr?iT'3t! 
^ feTRR ^ ^ R -RSZFR fen w 1 

f^fer l^ferr 

<|-Rcbl‘ c^ RRFTR ^ fefeRT arPRigT f HRft g|f 1 1 qpBRf g^n 
aRT WTR Hi^ Rp ^RTR qfHiit f ^ afei ^Pnfejf ^ ^ Vdi^ 1 1 
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TMFIF ^ '3T[feniM 5RI #T Wnf ^ Tfl^ ^ t :- 

1. ff^r fiOT 

2. 'jfr^ 

3. I 

HTRlft fpw 

^ 31^ ^ ^ ^ f I TFJTFTR ^ ^ 

’^re^ ^Fi^t f\ M ^ M ^ -aiq^ ^ f I ^nfen# 

^ ^ '3FfM ci^ ^ ^ ^ I mi% ^ ^ci '31^ 

^ ^ I % Wk ^ ^ #ir (Laginaria indica) % ^ k?IT ^ 

aR ^ 'SRM ar ^ ^ OIR k^rf ai^ kr? aiik f (te l) I afkr w ^ 

^ klTFR ^ k W WT ^ kar 31^^ ^ ^jTKTT |l 

IH ^ afit kar ^ ^ kR' % ^ fklT aTM 1 1 cj5t Rft aJkT Rkf 

3RR #3T7kcr “^” ^ 5IZ eTTT^ ^ % (k^T 2) I 

WT: 5? kn?^' c^ ’jk RT ^ TH aR ^ Rk < 3 ^ % TfZafJT ajR Rgj 
aTRTT t, diRh ^ 'STPEnk R1 I 'Slk aik ^IM ai^lf ^arff ^ 

^ ifjkif ^ k cTRR cR Tlit t mfk ^ rI ^ ^rfaiR (kar 3) 1 



1 : fklT % ^ W % sRFJT Ran ^ ^njl^ I fll3r2:k^#Er 

% aRT?iT W ^ knFJj I 3 : 11^ aBT ^ I 
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^if)’ ^ ^ ^ 5R^ TMT 1 1 Wff ^ ^cfR, OTH, <50% ^ 

% #ir, >31^ wpf) Hi?if%of % om OT 30^ ^ 5 ri% % off i ^ % 
^5^-Ot?T ^ ^ ^ ^ 3?^ ^fSIH 0^ f I 

M ^ Plo^'Ji 0 % 55 o^ti^ flrflrzo f%*o^ I - 

(3T) OOt?%/OTT% c!% 

(^) 73%?% ^ f%fMf 

(^) '^(%I 4 ) I%' 4 ' 5 t'J| 

(3l) »ra^*TR% ^ 

1 . Prak 37 fk%:-^%?oM% 3 % 300 % to <OKiT % 1 ^ ^ 5 T 30 ^ 
0 ^ SRT to 1 1 03 ST % W ?t% 30 30OT7T fft ft 3? WI <3001 1 1 3% fe%t 

or? 30 3f%?0 0 ft 3r0: toOT ^3 fk % 30^^ ^ % ft to cff f%§THT 703 3k ORf 
'Oldl % I 

2 . Tto or 5 n|,% JI?R % !- 35 f Hjf^ 3 T%^ 3 %tkcRto%< 3 n%% <to I 
7T3T ?I35|t 3T 50?^% OTT %% f 1 %ft ^ to 1 :^ ei3jft % ORcT 1 1 

3. toraRfOkJ-tocFtTltcrOR^ ft35M% % 3)^ <33K[ ft% 1 1 %ft 
3% 300 ?ft 7at3 3R 3% to, Oi35ft 30f%%ORr3nOTfl f3T3R%ft3% i%3jto 

fi 

4 . fto % tot 07 3k :- ^' % to % to 07 3R to# ^ 3% 001^ 3R 3T?7 
toOMT <30cO 1 1 35f 3R to % T^, to?, # <5nf% 07 3k to # 3to 07? 33 
too <3070 I Oto ^ 3R7 ft 7? <30% 1 

5. *0^ tor :- 3? to to % 3037 300 % # <30# 1 1 . 3| 07# #t ^ % 

Ofo 33) OT?T <3001 1 1 to 3031 OT# % 07 3k 0^ 3% Tto <0# % 5M ft <30# f 1 
575 to# # 3# Oto # 300-010 # to <30% 1 1 ^031 30O-0RT # tot % 

303to ft 3k 01# 07 %7# to# 03) o|to # 0310 % 3F37 #7 <30% 1 1 

6. 0737-310 # 0173! 03 % <- 

ZIf f%flT to 3 M % 710R 00% 

300%#<30#f 1 310 to 31 <^f%3t 
WFT 30-45 %#. to ^ 07 fO 

07? 01# ^ t ^ ^ 

7 % 10 %# 31?7 7f I ?0 iftof 



to4:0R37 3T0 # 0173! 33 30 731001 3lto I 
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fHIT §T*rf 


% ^ ^ W cf)T 5^ ?IWT 45-55 TOT ^TTcTT I trg ^ c{5t ^cj, 

W# ^ “^” ^r #ft ^ 1 1 ^ M 'IT 1^257 M ^ 

^STTcTT 1 1 “^” ^ ci5t cR^ ^ 5^ % ^1?!^ fcRSI SRiR. 'RsTT 

^ “rr” ^q5fJSt€r^c|5riT^%i^^ci5r 

^ ^ I ^ ^ ^ %i ^ ^ ^ w % %r 

% f^cJM TO# 3^ % TOT # %f5 # 5TT cR? ^RIT^ I f% ^ 

# % TORT ^ fir# # # ''T^ ^ 'TOft I cT^IT TOT cRT 

^ TijM TO ^ yTTO ll OTT %cP # TOR #% TO ^ M # ^TOfi 

# TOT TO TO ^ % (f^4 TO 5) I TO^' % Rl^ ^ f I TO%-TO% 

S§TO %r f^RlTO #R # TOT RR^fT TO TO f^lTOT: TO TORT 1 1 



5 : TOR TOT ^ RTTTO TO TO I 


7. TOHI1% RR^ To h- 

fR ^ RtR TO TO> 
f#IT TORT 1 1 TO# TOT-RR TO^ 
TOR R# # #?1^ % TOITO 
## RTO %1^ % 53# R?ft TOT^ 
TO# 1 1 tot TOR ^ ■it|# R# 

RRTRR##TTcP^#^ 

<3$! TO TOT TO RTR # R# ## 

RRl| ^ITORT ^ R# TO# 

|l RRI^ # RTTO RTOT ^ TO 
RRo TORT TO #TO TTO TORT 1 1 
RIR # # ^r|% R# #TOT# 
# TOITR ^ # f## # ^ 

RR TO TO TORT 1 1 (f^ 6) I 



f^erTORTtl^RTTTOTO I RRT^#iRTRTO^ 
f#TORTRRTl I ?MTOTOtTO'3T3!RRTOR(T.S.) 
R(9IRI RRT I I 
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8. ^ #T cfil ^ WT ^ ^ ^ 

WRIT % 1 s|<^j^ c^ ^ira’ ^ ^ ?FTT WT ^RIcT ^ few WTWT t i d414 

^ ^ ^ '3i^?T feiTs: c{Rqcp^%waTrwitfl ^w^ci?rierT-7Q^% 

1^ WRT ^ cm WIWT Wr WRIT t ^1% -3144)1^ TT W ^ f I ‘'^’ 
% §W ^ 4*1 % ^ ^ 5[T^ ^ 5R SHW fW 4R WRIT 1 1 ^ ^ ^RRfi ^ 

IIT^ 4TT Wm WT I W 3iq^ fMf % WRIT I TT^R RWW 51445^ t ^ 
3IsfsT 13^ ^ 'STT^R % ^2T f^IWI7 3^ W4jf M t W?TT flRBR ^ ^ ^ WI^ 1 1 W 
% WR^, #R, Rk 3Hf^ ^ RWt Wit 1 1 

9. »iait%5?^SRr:-^ti:TcF 

RZcBT ^ ^ RT¥ felT WRIT I 3W 
^ ^ RW WT I5RT |l W ^ t 
OTSt I3klTf RW Rpt m WT 3iElt f® 

WIWT tkR mtW f^ WRIT 1 1 fH 
% ^ % ?ST7-3iSI7 mWT 30 Mo ^ 

Mw RT WR’TT' 45-45 Mo % 

MT^^S^RI? M WTcTII 5R5M 
% Mt WRT ^ qw Mw ^ 
trq fM WRIT 1 1 3IW Mt % q=B 
^ ^ 1311 IfcIW S'Jt t 3TST 

4r: ^ cR? mzwrar writ I fti 

^twwT 15 Mo ^ it 1 rqstr 

tt WT w ^ ^ ^ ^ 

WR t rM R M WRIT I cim ti: f%rg[7.il^%^i^MfTSRT^R4MWT 

WK 3R RT WRIT I (kiw 7) I 

(w) 3T?ft ^fMr 

1 . '8TS % : - <N^R t 3ITfeM M M t 3Tlt Wit tl <IWl t ^ 5RT 
tt 1 1 3W ft?WRT |feT5M4tMtw?M%MRT3lMM^^M 
M W«TT ¥RWW 5Rt TRt%W74tTRt^Ml I 

2. mwfM % 3 Mr t :- ^ t ^ ^ fM t #4 (Mucima inclica) cT^TI tifT 

#ci (Zerardinia Zeylanica) f#MRT M-M tt§W ^ M 

I ^ tp^, RRB, 4TR3nfttWRWltfl RFRT | fe M rM 

IM iM I cisiT w? ftw t wiM M ^ 1 
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3. % I# ^ «irT % ^ :- IsT^ % f Slf ^ '31PT ^ ^ 

Rif R FTi^ RirferR crar ^ Rf ^ rt ^ wf I 

R% PIcT^IM clR ^ ^8JT qfRR ^ RTT ^ I 'STR^RBR ^7?^ R ^ 7§^ 
^ ^ R7 1§^ RT W ^ ^RR 1 1 IST^ ^ Rff ^ ’tTRT ^ RPT ?PTlt 

fl 


4. 3|RRT ^•.- Zf? f^ T^f RlFM ^ Jlit ^ % grm RPfR ^ ^ 

1 1 ailftcil^ ?fR ^ Rt RTT^ % f^ R^ R Rt f I W % R% Rit ^ 
R 4 ff ^ R W^ 'T# % 

^ R 5 ^ 

% RRTR {Tectona grandis) 4if 
'][cjj R5T RT d44)l^ Reft 
1 1, R, ?R % ?flRf ^ 

RT ^ ^iRRff 

I f^T?# c| 5 f RIRR ^ 

^RTdfll 5^3TTR3r%M 
cp RR % RI^ R^ ^ ^ ^ 

^ Rt R7T M ^ RTf^ 

^ wr R fM ^ ^ 

R R7RT RTt 1 1 Tli%^R^ 

% Ri^ % 75fT Ti: ^’ff R 
R Ist f ^ ^ R f^RRT 
R^ ^ R^ M4R1H Rf^ ^ 

I I (f^ 8 ) 



f^StT^^'RTlR WRRT I 


(f) PrRR»r 

f^RRir R I % RRR ^ ^ RR #cff =lff RRT Ti: 

f^RRT % I RiRcII^ f^ fR^ R f^RRJT R^ f: 


1 . i^ i ^H anr ; ie% w r fRRf rc PI'rsir ^r rr 1 1 

2. 5IT3> SRT : RT# % W3> RRf R R ^ Off R^ f I ^ 

R 7 TRT Rf^ ^ ^ 1 ^ RM 1 1 RTR ^ ^ ^ W R^ ^ ^ W 1 1 

3. anr : ^ ^ ^ r^ ^ ^ RiRf^ r^ % 

f^ r|‘ ^ Rl^ (Owl perohes). URT f^ Rlt f I Fn%T RR ^ 5^ 

“R5R” R “TSRf^R” € RT RIR 1 1 ^T 3JRT ^ ^ I :- 
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(i) IPriFf 5 ^:- W % ^ M ^ l§t M ^ f (f^ 9 ) 1 

(ii) 3^ ^*" s^'s) % 'OTO' ^ WFJR (Tectona grandis) ^ mRi41 ^ 

■jft^ ^ ^1^1 % '3TRF1 % ^ (f^ lO) 1 ^4^ tiMNH ^ 

tdM ^ ^ ^ Tj^ % ^ ^ ?m^r ^ ti w ^ ^ 5 ^ ^ 

tTSJ^it ^ ^ Wfi ^ 1 ^ OMT 1 1 




10 : 5 ?R 11 : swa ^ 5 ^ 

W ts^ cfjT I ^ ^ I % t3^ ^ FIF 1 

(iii) iFm ^ ^ ^ ^ ^ ^ FF ^ W ^ ^ 

^ tT^ 15-20 Mo cBT 'FraT 551 M M FTcir I Mb aa ^ ( ar ara) 

%5 a% (Rt4 ii) I 

(iv) ^ 3^% 31?T aR 9R :- 13^ % 3^ ^ 

(fripi 12) I iM Msjr cim %t ara ^ 

aaio T5aT I a?iT aa ar anaa ^ 
ta aa^ar 1 1 ai^ an aif aia ^ aia 
a?! ata % ^ aa ^ aar aa '4 

aaj; a^ a^ Fai ^ M) 1 1 

M an ^ ^ M, 5 ^t ^ 
aaf^ ift aa ar? tM f aar a^tzf an aOTi 
aat 1 1 ?a aaf ai ar ana-aia M ^ ^ 
afM sia iMi aaM =M aTt aaa ^saa 

^ ' Mi2;i3^%5a^'Ff afu^aaiaraar 

i 3 ?^aa faaia aia i 
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i#§T ?Frf 


^ ^ M anfenfM 

?[Rr w ^irrafT 1 1 ^ ^ ^«fli|^iT srt 131 % ^ 1 1 

^^Tsit 

m <#r«ft^T ^1?^ 'i^t I ^ ^ ^ ^ ^ ^RTOT ^2^: ^ i}j 

^ if 5R^ fiBm ^JTl^ I 


f^ 2 F 5) q ci^ cFT arsgpR ^ ^et?^ '3tiw I crw ’ ijar 

% 5ir#T WT ^ ^ M #t I Ff f^rf^ ^ '31^ 

2Br aiM ^ 5ra?R 1 1 ?m ^ TFJiFiFr ^ ??pnM % ^ 21 ^ 

^ ^TT ^fWfs % ^ SRI 5Fn% ^ 1 1 2B^ 

■q<i<ii4f (Cutch Rock Rat ) {Cremnomys oulohicus) '3M-'TT?r ^ >311 ^ 'i)cll<l ^ 
^ 2fR5TT ^2j57:^f| 'RM ^ gcIrOR 'Tf^TI^ f I ORf: 3?x8T 

wf Cl5t ^ ^fclR % 6n5^.cl5t ^1 Rcf^^T t'*' % 3T31T1T ^ ^ 

3FT ^ ^ ?rw 31?^^ cFf ^ ^ 1 1 c|5f ttsT % 

^d ^ 'Ji'^dj 3ir^ I <M^H ^ vji^i 3T2iW fcbdl 'didl 3% 53 cR5 3t3I 

^3TRT 3lf|tr 3r% ;ja% ^ ^ 3Fq 32t^ft?r ^153^ ^ 3% I 

^ ^ cbI ^ ^ ^ ^ ciT^ 3FT cfj^ 3T3 3#f ^STRTT 32fT 313 % 3IR 

% ^3133 3^ 3nf^ ^ % f^ ^5TT3T 1 1 53 3T5 Stt # =fTf^r3 30 ^ 1 1 
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iRp ipi=r ^ ^ ^ ^ ’iiiw 

% ’jopre# % trgj tgRqr ^ M ^ 451' ^ tl 


Abstract 

Fourier Bessel series for the products of Fox’s H-fuection of 
several variables and trigonometric cosines. By S. D. Bajpai, 

Department of Mathematics, University of Bahrain, P. 0. Box 32038, 
Isa Town, Bahrain 

In this paper, we establish one Fourier Bessel series for the 
products olf Fox's H-function of several variables and 
trigdnonaetric cosines. 

1. HW l iw r 

M JR35r ^ ^ ^ ^ > 
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JP'O ito 


^ ^ ^15]^ % H-qi^ ciw cFferr<3it % 

3^n4)dT ^ ^SITW sIfK ^FTI^ 2i5t ^IfRTcTr cfj^ || 

’#l«5lT ^ 'FTcRT % H-'qf)eRf^' % ^l41sb{«l JRT I afk ^ ^SJT 

^ 'sicFe' % n-ti5^ ci5t trf^TM ^ 1 1 

W ^ ^ ^ ^ ^ ’^FRT ^FT H-Wr Pl^cl^ ^xfltru | 
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.. ; m , « 
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'^Hlcbd ^ ifR frcbWHi I cif || — 


60 60 


J ... / x^^ ‘ ... ’ cosx, ... cosj:^ (jcj) ... {x,) 


( 1 . 1 ) 
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Zj X^i 
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Vi + 5, 


1 

^ 2 ’ 


^Pi’ 




2 ’^1 J(‘ + ''i--'i«2fi j;...; 

2 ’Vj^l + ''^--rr'5'r j 


'"l -1 

2-^i,2fi 


\ 



y 

^ J 


D 




Re(i,. + V,) + 2ti min [ Re dj/^j] > 0 (/ = 1, ... ,r); ReS: + It: iiuix 
[ Re (c. - 1 )/^.] < 1/2 (i = 1, ... ,r ) ^?IT [7, pp.252-253, (C.4), ((:.5) (C.6)l 

^ 2|5t ^ M 1 1 


: (2.1) FIFRT % ^ H-q5?R 5f5t [7, p.251, (C.l)] % M ^ 

cf5^ I, y % sf)^ I, [2, p.328, (11)] cl5t % aiRfRcfi' 

¥*TFF)^ ^ ^ Rebirth f eWT [7, p. 251, (C-1)] M 3^41^1 =BT^ f I 

1. (2.1) cFT [8, p. 94,(2.1)j ^ cbf ^ cfl^ ^3^3M % WT ^ 

^ ^cpdl 1 1 


3. M 

^ ci5t WRT ^ ^ 1^1 


...X' cosjcj ...cosx^ H 


Zj X ^‘i 


Z,X^r 


- y y (2ni + /, + 1) ... (2u^ + /^ + 1) 

. =0 "’ .=0 2-(Wi + ... + w,) - 2(u, + ... + u^) - r 


X H 


<?, « ; wjj + 1, /ij + 1; ... 1, /j^+ 1 

/’.?;Pi+3,?, + i ; ...:/?,+ 3, 9^+1 
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iT^ro ito 


(l-w^-2u^-s^ ^ f w, + 2«,+^ 


2 *' 

1 - vv,. - 2iif. - Sf. ^ 


^pr 




f vvy + 2m^+x^ 


^2 + W| + 2uj ■“■Sj. 2/j ^ 
^ 2 + vv^ + 2Uy — Sj. , 2t 


(\ 


|o 

1 "l 

2-^r^'^>r 


) 


D 


‘Ir 


(3.1) 


•^H'l + ■*■ ^ (-*-'l )--^w^+2u^+I 

^(2.i)cr8Tr (3.3) tR irfcisT^ % ter 1 1 

ij . 

... Jt''’ cos.^i ...cosjc^ H 


Z, x^'i 


Z^X^r 


- S ••• Z ^u,,...,u^ + 2u, + 1 V" '^w^ + 2u^+ 1 f-^r ] 

« r:0u=0 \ / \ / 


(3.2) 


' (3.2) ... x;' y. (x, ^ ^ W 

JC, , . . . , x:^% lift 0 % oo ^ ^ (2.1) ^ [4, p.291, (6)] 

cit ^ ntk ^ ^ 


J J^‘‘^v + 2« + l W4 + 2m+l('«)^'<^ = 


0, if HI it n 

(4n + 2v + 2)“*, if m = n, Rev > - 1. 

(3.3) 


CRT ^ rriH % 1 '31^ (3.2) t c„ ... ABk YkkTk [BkTkv U[ Wkvbkv\k >kvOkin (3.1) 
StlH '^ITcff % I 

Mi 2. M (3.1) ^ [S,p.95, (3.2)] % cfi^ ^ ^ 313W % ^ t 

^ ^TcBclT %, 
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Abstract 

On generalized Laplace Transform (II). By Anju Mathur, 
Department of Mathematics, University of Rajasthan, Jaipur 
(Rajasthan). 

Four convergence theorems of generalized Laplace translorm 
have been given. 


1. 

¥‘> ^ m I ^ asr ^ ^ p ^ 

vTFT cfr ^ vTRIT I — 

oo 

p]=pj iptf-'^^-e-^'^^^P' (PPO/(/) dt (i.l) 

^ IF, (z) aiR w\ ^ li srrm 

0<t<R, R>i) ^ ^ W«n 

0 \ 

/(o= , ; 

of i^) t ^0 
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^(1.1) taH^|^rfe«[(^ + p)/7-2a]>0cT«?I/?(a + p+=HJ+l)>0 

(1.1) ^ ^ I — 

(i) 'iRcl.cf ^ a = m,q = p=l 

(ii) ^ ’ifeRf ^ a = -X,^ = p=l ^A: = l:+l/2 

• (iii) mRc|(^ c = -k,q = p= 1 ^1: = !:+ 1/2 

(iv) f^RSlRlfef efMRf ^ ^l: + m=l/2, o = «i, ^ = p = 13ft Rp 

^(1.1) 


l(ptf-^^-e-^^^P‘Wt^,„(ppt)dait) 

0 

% M ^iRrR^ W«ir IT^PT ^ T5T I ^ a ( I ) 3RT^ m WT I 

amiH 0 <t<R,^ afR 0</</?, ^ RirRui %\ 


2. aif^RRor IJ%I 
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J iP<^r-''^e-0^^P</W, „,ipp^) da(f) 


= M < 


^RRlchci 


■ (ptf-'^-e-^'^^‘<P'Wi, ,„(,ppt) da (O 


( 2 . 1 ) 


( 2 . 2 ) 


aiRttK^I =b<dl l/?( l/2±w-l:)>0%RltT^SI^p%f7lT:rfSl^p>p^ #((2.3) % 
WT#!cIT'%l 


^ p V- 
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¥(/>.0 = 
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,-(■/=), /V IV, _,„(pp„0 
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V-^2 


P(«) = I (PoO°-'^^e-^'^^>iPo‘ W^ „,ippot) da{t) 

0 

•• P(u) ^ (2.5) SRT qf^nftcT ^ ^ ^ 

R 

J (pi)°-^e-(^>?P‘*lVt ,„(pPoO da(t) 

0 

= I v(p,0 (I) 

0 

= [\if(p,r) P(/)]^-f Mf'Cp.i) P(i) dt. 
[V(p,0P(O] (2.5) % ^ / = 0 ^ ^ ll 


(2.5) 


■sprcg 


Lt[^vip,R)^iR)] = 0 

R-^CO 
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aTTERnr % ^5TFr im ll 


^k, m w = o[ <f -^ ] 
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^ (2,2) p=p^ % <#TOrtt ?t ^ 
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cRff^ ^ ( 2 . 2 ) /7 = p„ % ^ I ^ ( 2 . 1 ) ’TFT I 4 l W ^ ( 2 . 2 ) Wm 
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oo 
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0 
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Lt [a(0-a(0)](prfo-'^^^-''^'^^''^^.'«^P^'> 

i oo 

r A- 

= K»)-U (pO»»-''’-e^<'"’-'""“'».-<P'’'> ' <il 
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Lt (ptfo-^^-e ’^k.m 
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0 
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0 < t < CO 
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J 4 :\ dt 

0 
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<M(/?)'^2-Y-*exp 




i ‘ ,n (PPO]dt 


= Af/?«-rpff+*-i/2pi g^p 


■^{q + p)R{l-p) 


cwffe/?(a)>() 
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J (pO° da 


(t) 
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(pRf-'Ag-mqpR Wt^„(ppR) a(R) -^O^R- 
3Rr: a^T % ateif ^ 3Rnfcr (2.ii) 1 1 
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j (ptf-'^e-^'^^P'Wt „(ppi) dait) 
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a^ SR p, l?(o)>Oim R( l/2±m-k)>0 % 3l fi raT ^ ^ ^ 



^n^ffcT ... 
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I (pff - e P ' W^ ,„ (pp I) da (f) 


:pp'/2 J (pO*^ ‘e-(''^J’'"Wt+,/2,«-l/2 
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(ppt)a(t)dt 


-{a-m)p J (ptr-^^^e-^^^-'>^P^Wt ,„ippt)ait)dt 

0 

_{Lz£M pp j (ptf-i/2e^^^^~^P‘W^ ,„(ppi)ait) di 
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\ (ptf- e - (1/2 )« p* (^ppt)d ait ) 


= (pRf-^^-e- W*, „, iPP R)oiR) 


. f [ (p « f - ^ «. (PP 0 ] 0(0 
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m R qftoiFT (2.12) 1 1 
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AIxstract 

A generalized Gamma distribution of matrix argument 
and its application in reliability* By P. L Sethi and Asok Kumar 
Vyas, Department of Mathematics & Statistics, Jai Narain Vyas 
University, Jodhpur ( Rajasthan ). 

In the present paper, the autliors have given new definition of a 
generalized gamma distributions of matrix argument and its appiicadon 
in reliability and expressions for tlie chcuactcristic I unction, ilie momeiii 
generating function and tlie order moment about origin, mean, 
v^iriance, M-transform, L-tnmsfonn have been worked out. 




167 



168 


^Jfo t^o cTSJT '3T?fl35 


hhi4)ji f I cKtwFr#5i ^ ^ yi4I^id[ w wi I fM 

It ^ OlUclM ?r«IT % <3lfe$T ^ MRclf^d W!\ ^ FTIW ^ 

ll 

^flcRT FicRfER # ^t^§ft w4ff^ w ’q^FT q5t Ri^^qr % — 

r'„(X)(“.P)=Ji^i“-^^i^+7’r^-"-^(/x 

X>0 

Re(a)>^^,X=A'>0 (1.1) 

Fi% 'SnjciM w qM ^ ?lt ^ qRcfMd’ ?;q I— 

J ixi“-<'”+i)/2|x+7-r\-"'(^-^>dx 

X>0 

Re(a)>-^^,X=X'>0. Re(B)>-^^ 


= l5l^"“r„(X)(a,Br) (1.2) 

£R 'JJilfqi X % FT «I=1 f lit fRT qRoiFl cfitWFT#^' TT^ -anicIM CTSTT 

% qR'JiH ^ qRcii^ci It ijiicit 1 1 

5rraRr ?T«tr ?N?Fr n^q- 

W /, IfSlT /^ -anfe?! qi^ I mxm rRrt SFf % 1 WU 

5 , w ^2 uq% rnwR qfM f i 

qRT fe- 

A 

J (A) = J/i(A-S)/2(5)J5 (1.3) 

^ 0 

^ TFTRT S>01T?TTA-S>0qi[ HMI=hcH 1%qT ijncTT 1 1 /, cflT Wraid qRcJli g^ 1 1 

w iM/, ( (/) It IRtct '3rfl§T qi^ t '3RRit rRrt sh fqf^ u 

%t^ M-q1M A///;)=^,(p)cr2IT M (/J=^,(p) I 



’TFrr cT^ir f^;ere%i<Tr ... 
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TTRT 


/3(S) = / lUlP/i 


V >0 




\f2iU)dU 


^ /, M (/j ) f^P^fcig; %?IT ^ I 


Wp(/3) = Sl(P).?2 


P-P + 


m+ 1 


(1.4) 


^ /, gw/, ^r yJiraiTfT JRT '3Rr: I #T ^BT -31^ I i 


?fr?m ^ ^Tucjif ^ ^ ^ m ^ (ii4f'|>'^ w ^ 

^T#f qftw ^«Jif^ ^ 1 1 ^b{^ ^ f=i%5 ^i5t HTi^ Tj^ 1 1 

2. Wd'’( ^ (Argument) ^ dl4I^d ■•IWI 4i*f 

5H ^IJtTFT ^ tSfcTW lira’ ^ ^rfl^RT ^g?F5r m WIT ^ 

^ WT ^ ^ %l 

f?T ^lf|cRT (dd-d^C % wJffd’ WH ts^T % MRdHkd W ’TC RraK cf5^ ^ 

W t — 

C (m-i-l) ^ . n V 

j ixi“- 2"^ix+rr^-"’®^i(x 

X >0 


Re(a)>^'^,Re(B)>0 

= IBI'--“r,„(„)(a.Br) (2.1) 

^^^ch<u| ' (1,3) ^?iT (1.4) % IW mRuIR ^ d$Rdf % X-WI^ ^ WT Rl^hiei^ m 

J ixi“-^‘'^i/+xr^c-'''®^DX 

0<X<I 


= r„,{a)2Foa,Oi,-Br^)\B\-°- (2.2) 

cpiffgj Re ( B ) > 0 , Rc ( a ) > 

W fra=B Wr I ^f^<W Wd^ ^ % dl'ff'Jd WTT , F„ [ ] % ^ 

hjtr fen ^ ww I- 

r„,(;,)(a,fir)=r„,(a)iBrr“2/'o[a-P:-(®'^r^R 


(2.3) 
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ito q^To M cWT 'STSTtoF epiIT 


qR»iwi 

itticRr x=x'>oq4tq wm ^ m JTTEraf hUct ^nt ^ 
W ^IJWT WT I ^ ^ Ulf^liT wm WT (p.d.O ^ JRffRT ^— 


fiX=x:a,T,B,a) = 


|g|a-X|jy|a-(m+l)/2|j^^7-rXg-frBX 




(2.4) 


Re(a)>^^,Re(B)>0,X=X'>0,r=r'>0 
'JITcTr 1 ^ ^ X = 0, 




r„.(a) 

IBI“ 


(2.5) 




f(X) = 


|g|“ 

r„,(a) 


I 1 a - ( /« + 1 )/2 ^-trSX 


(2.6) 


^ FtcF^r ^ ('3TF|fe) % ¥rqRor ’FIT ^ ^ TnteTT wm FFT (p.d.f.) 


3. jor qfM 4 ft 

W ^TjF’T ^ mw^ m % yif -w srtft, fft 

'STf^T^^Ff-’TwR, 'SHcR ' 3 Fj 4 eft HTRPTT ^ ’T^ % I % 5 FT ^«fcF 3 r^ ft 
^ riT'^ ’Tftcra! # ftr suftt ^ li 

Jjft’T 1 : ’ftft ftf^FT fft^R JC = j ' > 0 F4ff?T FF 42^1 FT ^TJFH fvpa% 

ftflFT FW^T X , a , r, S ftf ftt FT% F^T WF FRF sFTF: FT FER ^ — 


FST 


ii?l 


m(X) 


{a4 i ,BT) 


' m ( X ) 


(a,S7') 


a- X 


b t ?TF wi = 1 4 ) 


(3.1) 


oF 


b 


(3.2) 
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TT^o Mr ^€IT f»TR HM 


_ifir^[r„,,,(a+2.Br)r„<,,(a,Br)-(r„,„(a+i.Br)y' 

^ z ^ Z2 ^ 

[r„<„[a.Br]_ 


g-X 
^ *2 


^ bt % ($H4dyi MI = 1 


(3.3) 

(3.4) 


:- iR’MIfc)! % '3I5HR 

iTM=£(IXI)= I \X\f{X)dX 


x>0 


= -— ■ - J 1X1“^ 1 i;^+ rr^ e-^'-^^dx 

r„,(X)(“.«n 

m = 1 viK 5^ '3?feT crar ^ qRonri^") mn ^ 1 1 

B"*r^(a+l,/»i) 

rx(a, bi) 

_ (o.n)U(a+l ,2 + a-X,bt) 

U(aA + a-X,Bt) 


(3.5) 


a-k 




(3.6) 


5RRaT = £:(IX|2)-[£(IXi)]2 
£(1X12)= J |X|2/(X)i/X 

x >‘0 


iBI“ 


-X 


r„(;^)(a+2,Br) 


Trii8r2 


m 


n = 1 79% ^ 


b ^rf^(a + 2 , h t ) 
Fxia, bi) 


(.3.7) 



^ 
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a(a-fl)/i^t/(a + 2,3 + a-X,^t) 
U(a,l + a-X,bt) 


= 0 . ±a-^) . (a-X) ^ 


(3.8) 


= £(IXP)-[£(lXl)f 

^ 2 , „,_2 

r„(X)(a.fin "" [r„(;,)(a.Br)]2 


= isr^ 


r,„a)ia + 2,BT)r„a^ia,BT)-[r^a^{a+l,BT)f 

fr„,(X)(a.«n]2 


(3.9) 


m = 1 ^ 


= r2 


[rx(a+2,f»t)rx(a,i>i)-{r;,(a+l,l>rt }^] 


[rx(a,z?0]‘. 


IRR'3T=fi-^^ l)l 


(3.10) 


2 . ^TPTT ^ ^ ’315’TO ^57^ ^ ^ -aitT ^ rth 311^ 

^ m x-x'>Q.m an^ wi (M.g.f.) f— 


, |g~^r,„a,(a + r,/?7-) 


K r = 


cr«iT 


M. 


1 .G. 1 -. - [ |/-.VB-'|]^ 
^jqq^: an^ ^i?r qf^rrar % 


r„,(X)(a.B7) 

■a r„,o.aa.£r(/-.S'B-‘)l 


r,„(X)(“.«7’) 


(3.11) 


(3.12) 


/■:i ixi' i = J ixi7( x)f/x 


\ >0 


ii?P 






I I X 1 “ ^ ^ ~ ^ IX- 


rr 


-BXdX 
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m = 1 773^ ^ 


|^l''•^,„a)[a+^,z?7■] 


b-Txia + r,bt) 

r^ia,bi) 


(3.13) 


(3.14) 


311^ ^ % 

£[^rSX]=, j ^rSXf(^x)dX 


X>0 


IBI“ 


^ - J 1X1“' "'I” yx 

(3.15) 


r'm(X) ( 


7f>0 


m = 1 Tit cfr 


^-1 r.[a,7>i] 


(3.16) 


11^3. ^ ^l^fech %RT X = X'>0 Tf^ffcT W ^ ^ ^ ^ 

^TTcBT '3#M§lte ^- 

iI>;,(7')-Ll/-T5B IJ r„,(,)(a,Bn 


gqqi¥-3rf^5Fr-WT ^i5t qf^iM % 


0;f(5) = [exp{xfr(X5))] 


= I exp[T/r(X5)l/^(X)i/X 

jc>0 

^ T = { - 1 )‘^ , STT^ OT X m aifiTrm ^ ^ TiftTT ^f|=Rl % E 7lfSl#T 
^ WT 1 1 



TIHT ^ g[«IT ... 
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I o I a-A . k«•^ V) , 

‘l>x(S) = ~— |lXl““ 2 dX 


= [|i-tS8''|] 


-1 I "1^-“ ^/h(X) [O; B 2 (I - X, S B * )] 
'-I r,„(;,^[a,i5r] 


m = 1 ttI' cfr 




1 - xSb 


-1 x-ix-a r^.[a.fcf(I - xSB-^)] 

J-1 TjJa, bt] 


(i) ^ X = 0 ^ # p.d.f. ^ I 


fiX) = 


|g|“ 1X1 “ 

r„,(a) 


^ Re(a) = > Re(5) > 0, X > 0 

=0,'3R[^ 

(ii) a = ^^^X = 0, ^ p.cl. 


f(X) = 


+ 1 _(i»±J 

r ' iBi 2 


^ R£(S)>0,X>0 


=0,'3Pl5T 


p.d.f. ^ ^ 5RR ^RcTT § 1 

(iii) a = |,B = |5"‘ qg X = 0\kv'l-kvUl 

p.d.f. % ^ 3JTH fc!T I S ^ I 4t ^ 

Mil 


fiX) = 


2-»/2ixi«-'»-i)/2g,r .-|S‘X 

TTl ^ ' 

r f 151 "^ 
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4to X^o ^SHT >31911^ STRT 


X = X' > 0, T = t' > 0, m < 

=0,'3RI^ (4.3) 

(iv) irfe B ^ 9Jf!T ^t^SRT ^ ^ ^ (2.1) FTW W^T WT I- 

_ (ffi+l) 

J IXl“" 2 \X+ 7-1-^ dX= r,„o,)(al 

x>Q 


Re (a) > ’ X = x' > 0, T= T > 0 


p.d.f. Pr^T m UPT gJTcIT %■ 

\x\ 


fiX) = 


Oh+D 

2 IX+7’|-^ 


( X.) (®) 




(4.4) 


Re (a) > ’ X = X' > 0, T = T' > 0 


=03Pl3r (4.5) 

(V) ^ m=i ^ (p.d.o 3nraM 5 rt sfiftrcprdri ^ ^ ^ 

^jlRTT %l 

(vi) ^ m=l, X = 0 Hcv (p.d.f.) WTRI W WT ^ ^ ^ 1 1 

(vii) ^ B = I eft (2.1) PtHdd^ WftcT I — 

f (W + i) 

J I2fl“” 2 \X + T\-^e-"^^^ dX 

X>0 


Re(a) > X = X' > 0,T=t' >0 


= r„(;,)(a. T) 


(4.6) 



^T?5[T ... 
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p.d.f. f^Frag; ^ ^ I 


f(X) = 


im+ !) 

lXl“” 2 IX+7’|-^e"'^ 


'»»{>.) 


(a, '/■) 




Re (a) > 


in - 1 


X = X > 0, ■/• = r >0 


2 

=0,^FI5f (4.7) 

^ in=l dt (4.6) ^ ^ PlHcld, TFPftcT ^ ^ % — 

oo 

J x“-'(JC + /)-’-e-^4/jc = r^(a, /) (4.8) 

0 

SR X% I a cfSIT / wr % 5ira?l f I 

4. sjR ^1^^ f![f^ x=x'>0R4ff^4rRT ^ m oi^fm ^ ^ 

srrt: 'itecf — 

L\f(X)] = [!^ + 1 ] 


r„,(X)[FBn 




»+ 1 ^/H ( X) 


MlfiX)] = IBT 2 


a + 8-^^’ BT 


r',„(X)[«.s^1 


L[f(X)] = J etri-SX)fiX) dX 


X>0 


- 1 ixi“-^ix + ’> dx 


r.,««i. 

LI'**® IJ r.,„[o,8n 


(4.15) 
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HI = / T# ^ 




rj,[a, bt(J + Sb *)] 
T-)^{a,bt] 


^ qftw % 

f (w+ 1) 

M[f(X)] = J IBi^ 2 f(X)dX 
x>o 


(4.16) 






X>0 


m-i- 1 

\Br"* 2 r 


m ( X) 


//I + 1 

a + S - — r — » B 1 


r,„(X)[a. 5 7’] 


(4.17) 


m = l ?#'# 


M[/(X)] = 


fr"^^*rx(a + 5 -IbT) 


r^ia, bi) 
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[5nH-ftra^lO,1994] 


HRRT 

^ ^ ^ % i-wr % ^i4f'j)d anf^ ifprrawT 'unr 

irtiT HlF ^ f ?rar ^ ^ 4)IdMJ yi4I^d 

'iferaf % ’TOT % WST W ^ 1 1 


Abstract 

On generalised fmctlonl integration and integral transforms. 
By Manoj Kumar Agrawal, Dpartmem ofMalhemiics, S. S. L Jmn 
R G. College, Vidisha (M.R). 

In the present paper, we first obtain the generalised 
fractional integrals of the I-function of one and two variables as 
Mellin-Barnes contour integral. Next we obtain four theorems 
showing relations between certain generalized integral 
transforms of one and two variables. 


1. STRn^FfT cT«ir 

^ ^ FT ^ ^ PlHfelfed arifllcjj ^ 3??zm I 


(P’Kc’nV-y 
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f f n 

■'O ■'Oy=ll 


ty 2^1 


• ^ 

yy Zy 




f{^h ’ h j 


( 1 . 1 ) 



; f( Zb Z2 1 = 

(‘')(*') 

V J 

xff n 


2l Z 2 y=l 

\ 


nlayzyby] 

y= 1 ^ 


; -fy 

yy ^ V 




/(ti. ^ 2 ) 


d ij , dt 2 
(1.2) 


^ ^ y = 1 , 2 % 1^ 

(i) ky = 0, 1, ... cWT > 0 

(ii) yy * 0,-l,-2,....Re(l-a>') > 0, Re(l +Y^-a>’-P>'-x^) > 0, 

(iii) Re (Ti .'’ + />'+ 1) > 0 


(iv) Re(i?>) > 0 aT«rar Rs{by) = 0 ^ Re(8>’-/'>') > 0 
^ ’qR IIR ^ t 

f(^h' ^2 j = 0( I , , 12" j« max^l,, h j->0 

= 0^e~^ ‘^'^2 ' ^2 j’ inin^il, /2^~>0 

^ ^ iTcfj ^ % I-t^^ gj^ ^31%^ 'Sliq^ 

/? Jo ' !/(«): 1) j„ 


X 


M. N 
P,.Q,.r- 


kU 


|(fl '^ . a )i _Y J . 'j i-^'j i ),v+ 1, />. 1 
i(l’'j,^'jh,Ml [((> 2,. P a, 


J{t ) dt (1..1) 



5WT 


181 


K'!ic^\f(ty, X] = iix^ ^ J(-6-^a-l)^JcH _ jjujot 

r I [(a '^ , a 'j )i_ , [(a 'ji , a y )w+ 1 , p. 1 


^ ^ P.,Q.:r' ^ ^ 

I ’ 


fit)dt (1.4) 




(t^Y( 

u= ^ 1--? 

X x^ 


f f V 

V y V j 


^ |X , X , a tlHIcRf^ f ^51^ yldfel tl-Hl^bdl ^ 3lfw<=t f(0 ^ I-WT ^ 


oo [^y > ®y )i,N R ’ ^j‘ ^«+ i-P; ^ 

7(j)=l/"‘-'‘ (iO‘' fil)dt.v>0 

0 'I [bj,^j)i.„.ll{bji,^ji)„,^i.,^ 


W§l€ ^FTFS^ ^ I ^ 

'3TSIFH =15^ ^ ^ ^rf^tlcr 1 1 

oo oo ( ^1 j * 

Tfsi, 52) = -Si * J 1 ^1 ^ 

V J 0 0 1 ^2* '2 P 


W?l^ (1-8) ^ ^ ^ 


l[zu z.]-I 


0, /Ij : ttly «2- "^3’ '*3 

l(fly,y «y,y ^y,,)n, + 1 . /»,■ 1’ 1^0 ’ ^‘. «3^’ ^^^■''2 '^JhK + >• Pi,^’ 


[(dj , 5y )]_ „,J. [(^yiv ^yij)»nj+ i.^jj’ "'3^’ 
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fTR anrawr 




(1.9) 


^HIT L[Z,,Z.] ^?TT n, = 0 I ^ ^ 

mr ^Tf^nftcT I ^ ^ t ?prf w sra 

TiTT ^ ll 

^ i-wr ^ 513 ... ^ % 1%^ 3H fMr # 1-^15^ 

I, 5rT3?f ^ I ^ (1.7) ^ (1.9) ^ ^ f I 


2. fWr* ?Fn3F5r 

V , X , [J. , o> 0 % 5 ^ Slid % 


1 d’1'“-^ /'"’" 


(zty 


L , jv ^ (-irr)e'-' 

I’ •*■ I 1 X X /j ' ! 8fc 


U =1 h’=l 


X j r^a + ae* + 1 j ^ps*/+i,,.+ 1 :r 

1(1- (Ti/ii) - (l/ii) - Xe * '; ... ; ... 

,,...;[-: -n/li) - (l/li) - a - (X + 11) e * ', v/ii] J 


{zxY 




n rfz»)-p>'' In r(i-a'j+a'je>' ] 

/ ,- =ri^A V 7j=i V ^ . 

r T 

ri lil-b'ji + ^'jie'''] n rfa'ji-a’jie^' 
j = M+l V J}=N-\-\ V 




(2.1) 


(2.2) 


e*' = ^b'h + li' j/P* 

min Re [ 1 ) + v b/^^ + |iXi> Vp M + 1 ^ m + 1] > 0« J = 1> 2. ... , m, ; = 1, 2, ... , Af, 
!= l,2,...,r, i=l, 2 ,...,r',minRe[a+a(ft'^/p^) + l]>0, i= 1, 2, ... , r', 
i =1,2,...,M. 



■Sfi^ ?I21T 


^9if (2.1) ^ M arf^rarfl ^ 


2- <^yZ.^r «)' 


- I z 


\h ' 


,m+i,« /XV* 


;(^e'‘'jr(^a+l + oe'’' j 
... . ... ; (a + (5/ji) + (a + ) . e * ' +1, v/^] 

[(8/n) + Xe*',v/^)], 


[g(e''')T^e'''(2.2)?WT(2.3)?Krf^ I 1 

WT-^«T Re [5 - (V {a.^ - l)/a..) + \iK(b Vp'^i /P'> )! > 0. i = 1, 2, ... , r ; ; = 1, 2, ... 
i = 1,2, ...,r'; ;= 1,2,... M; Mill Re [a + a{b'p'^'j,)+ 1] > 0, 
j = 1,2,..., A/; i = l,2,...r' 

(2.4) ^ I 

5,a,A , . I _ ,0.«,+ l.;...;...;M.W+l 

3. ]/ +1,4 +l;r, ;...;... ;Pi+l.(2r-''' 


(Zl xYi ■’ - ■’ 

(Z2 ^0'’^ 2l : - ■> - ■’ ,/ ’ P j ^1. M ji > P ji )m+ 1. Gi ^ 


^ R, : [1 - (tl/H) - (l/li): Vl^l’ ’ “i ’ ^ 

Qi : [- (n/li) - (1/1^) - ^ V“’ (^+ %*V 



184 




Vj, > 0, min i?e j^ii + n ^b'/^ ^ ^ ^ ~ ’ 

i = 1, 2, ... , r ' ; ;■ = 1, 2, ... , m^; ij, 2, ... . r^; min Re[(t\ + \i^b '/ln\ ^ > O’ 

j = 1, 2, ... , m., i = 1, 2, ... , r '., 7 + 1,2, ... , rriy, 13 = 1. 2 , ... , Tj.; 
min Re^a + C5 y'p ^ j+ 1 J > 0,7 = 1, 2 , ... M '., i = 1, 2 , ... , r . 

(zi/O"' 


4. a: 


By a, A, 
^,a 


(Z2/0" 




j; 0»/ij + l ;M,A^+ 1 


(Z/X)''. 


^2 • — i — » (~ Ot, O), [(fl j,(X j )[_ ^ ], [(flyi') Ol^'i )a?+ 1, />j ^ 

(22 : ; [0 7 . P 7 )i, M 1’ 'ji ’ p 7i )m + 1, Cj ^ 


( 2 . 6 ) 




^2 • (8/|X); Vj/n, V 2 /H, 2.], [{Oj ; ctj , Aj , 0)j „^], ^ji^’ 0)„j + 1, pj 

Q 2 : [- (5/11) - a; Vj/m Vj/n, (X + a)], [{bji^, Bjj, 0)i^ 

W?Tf > 0, min Re [5 + An (Z> VP'ji ) + ''i >0- ^ “• ’ ^•’ 

j = 1, 2, ... , r '., 7 = 1, 2, ... m^., ij = 1, 2 ; min Re [8 + An {b ^ /p.) + mu^ 0^/ /^^z^)] > 0. 

7 = 1,2,..., M., I = 1, 2, ... , r '., 7 = 1,2, ... ttiy, i^=l, 2 r 3.; y = 2., 

min Re [a + o {b 'ji /P'^- ) + 1] > 0, 7 = 1, 2, ... , M., / = 1,2, ... , r '. 

5. Re(l-a0 > ^ ik^ = 0, 1.2,...,3' =1,2, 




(«1 

(«2 t2>^i 


Zl.Z2 


= n I 

y^ilr(^y+ky) 


^ Pi^ • % : '•1 : /’ij + 2, + 2 : rj ; + 2. 4,^ + 2 ; rj 


(«1 z/' 

...iPa' 

(“2 ^2)*^ 

... ; Qa 


(2.7) 



d«IT 
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P3 : [1 - (11 V^‘) - (1/^'), (/i/^')l, [(c- , yj ),,„ L [(c,-,y i,pj. 

[j5* - (11 Vp.‘) - (l/n‘), /i/n*]; [1 - (iiV^-) - (l/ii“), (Vl^^)l’ 

[ej , £,■ )j. EjQ,n^ + 1, ], [p- - (nV^i^) - ( 1 V), h.Jv?]. 

C^3 : [ |3‘ + A: • - (tiV^‘) - (l/p*). l(dj , 5,- j., J, 

[a* - (n‘/n*) - (1/^*), [p^ +k-- (nV^“) - (i/n‘), Vn’]. iifj , pj )i. m}’ 


{% ^>3)^3 + 1, , J- [“' - V) - (i/r). Wi- 


% min Re [ 11 ’' + H>(4./5„)] > 0, ( 3 = 1 , Z ... , r,.,j= 1, z ... m,.,y= 1 

min [n^ + |i.^ (^i /F . )] > 0, L = 1, 2, ... , ry,j =1,2, ... nij., y = 2 



' («i A,)*‘ ' 

\ZuZn 


(Ut l2)*2 



r(P>) ] 

n^y+ky)} 


0,Q:m2+ 1, «2+ ^ 1 

Pj , > 9i = ''i = A’i, + 2 . ?i + 2 : Tj ; Pj + 2, 9 + 2 ; Tj 


’ («! Zi)*- 

...IP,' 

1 

... 9 Q4 


(2.8) 


P 4 ; [1 — — A: ^ + ( 8 V}i^), Aj/^^)], [(<^-, fj )i_ K^j<y Xf* 2^'*2 “ 

[1 - + (SVn*), A/n^], [1 - p2 - A: 2 + (SVii^), A2VI’ >1, nj^’ 

[(%. - a^ + (5V^l2), 2/^2j 
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jinr >315^ 


Q , : lidj , 5j ),,„J, Kdji, f l - P‘ + 

[5Vti^ h./\i\ Wj . Fpi,„, L % 1 .,, U‘ - P- + (5Vr), /'2/^^‘]• 

Max Re [5 ' - (c,, - l)/'>,] >0, v = 1, j = 1, 2 2’ - ' 3 ” 

Max Re [5 >■ - /f, - IV E,} > >’ = 2, j = 1, 2, ... , n,.. /, = 1. 2, ... 

OT7% (2.1) ^ WHT ^ (1-3) ^ ^ 

. I ^ 31^ ^ ^ ^ 13.PP-64, Egn. (5.28)1 ^ ^ 3TRTR^ 

cCT HR W tl ^ [6. 7, 18]] ^ M (2.1) ^ RH ^ I 

(2.4) % (2.8) ^ ^ 3R?T: (7, P -^’^q'i (22.4)^l 

(2.1.1); p. 251. Equ. (C.l) p.2542, Equ. (A. 4); 

[8, p.330 Eqn. (2)] [6, p.668-672]) ^ K p. 398, Eqn. (2) ] % 3E?R ^ 

3. IFl^ 

(2.2)^ (2.3) SRI ^ g(P^)^«IT P''^ ^ ^ v,X,a,p, > 0 AvB 
l\kZkv?^ ,RH ^ %- 

L sfe [/(Oui i^7(a ) ^ aR?T: (1.3) ^ (1-7) SRI 


.Ti.a,X ^ (-i)^'(r)g"_: 




X g(e*')r(l + a+re*') fiu)^iixu)du 


(3.1) 




hi^)=i;::tX.ur 


[1 (q/p) - (l/p) - (l/p) - (>^ + Y) - * '• ’ - ' 

... ,...,[- a - (n/p) -(X + r)e''', v/p] 

(3.2) 


min Re [il + vib- /pp + pMf> j* /P'p + 1] > ^>7 ~ 1.2,- »i.. 
i = 1, 2, ... r., ;■ = 1, 2, ... M., i = 1, 2, ... r ', fBR9T: Min Re [a + o (& 'ji /p'p + > °- 

j = l, 2 ,...M.,i=l, 2 ,...,r'., 1^(3.1)?R1T ^1 M aif^Rnfl 1 1 





]H7 




11. ^ A:^“*- [f(t)-,x] 3sn iT;x) Av 60 BYk‘k: (1.4) ?r«IT (1.7) % 


<T ^^■y.A-i 


h ' ! 8'' 

X g{e^') r(a + 1 + o e * ’) |~ /(u) {xii) d ii 


Pf + i ^ 


1 - a + (5/(1) + X + o) e * v/(i] 

[(5/|i) + l£^ \ v/\i\ , ... ; ... 

min Re [5 + V (a^,. - l)/a^ + liX(fc VP'P > 0, y = 1, 2, ... in.,j = 1, 2, ... r., 
(=1.2, ... r '. fWST: min Re [a + o (b VP'P + 1] > O.y = 1, 2, ... hi, / = 1, 2, ... r 
^2JT (3.3) ^ M 'Snrart 1 1 

III. ^ 

[(P-”) ((-)(,.•) 

^ j(i, ,:, ) sftst; (1.1) (1.8) iRi feaM ^ ^ 

r(p>)Cv 




ir® .'’+(>) 


^ f f ViC^i “i-:2“2)/("l-“2)‘^“l’‘^"2 


■’0 0 


mi 


_ 0 , 0 : OT. + 1 , /lo + 1 ; /M 3 + 1 , «3 + 1 

¥1 (" 1 . « 2 ) = ^ p, _ ; p* ^ 2 , 9 ,^ + 2 : r, ; p,^ + 2 




' «1 *I 

...... 

.-.A' 

a2*- 


. ;B 


A : [1 - (T1 V(i*) - (2/^^ (/ij/(i‘], l(Cj , Jj )i.„ L [(Cji^, i,pj. 

[p‘ - (T1 V(i') - ( 2 /(i‘), /j/n*]; [1 - (n W) - ( 2 V). Ih/iih [(ej, Ej \ „ L 


(3.2) 


(3.4) 


(3.5) 


(3.6) 
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Ejijn, + i.p. [P‘ - (n V) - (2V-X 

S : [p‘ - (Ti/^>) - (2/^i‘) + k K hi/\L% [(dj , Sj [(^y + 1, ?,J’ 

[a‘ - (Ti Vn‘) - a/lib, /i/li']; [P‘ - (vr/l^b - (2V) + k % Vn^]. L('r ^y)i, m,! 


+ 1. ?i. 


], [a^ - (TiVii^) - (2V), 


Re [Ti {dji/%) +1] > 0, j= 1. 2, ... /, = 1, 2, ... r,., y = 1. 

Re[Ti>' + /z,(^./F..)+l] > 0,';=l,...m3.,/3=l,2,...,r.,.v = 2,^^2IT 1,2, 

Re(l-a’')’> 1:^; >' = 1, 2, (3.5) ^ '3lf^^l!TTf) |l 


IV. 

[(P>)(*>)( 6 ,) 


^/(Z, cf^ (1.2) ^ (1.3) 5RT feaM ^ W' 


K 


(a>)(e»)(^^) 

(p.)(t.}(5.) 


; 7 (zi,z 2 ) 


= n 

y=l 


z,my) 
r(B >■+(■•'') I 




\|f 2 ( 1 ^ 1 , U 2 ) 


¥ 2(^1 “l- Z 2 U 2 )/(“l> “ 2 ) du^dU 2 

. , ... ; E 
.,... \R 


^ 0 , 0 : m, + i, ^2 + ^ ; Wj + l» /I 3 + I 

Pi^ • \ = ''i : Pj, + 2 - 9;, + 2 : '■ 2 ; P .3 + 2 . 9 ,^ + 2 ; r 3 


«2''2 


£ : [1 - p‘ - (8 Vn>) - k \ h,/v>l {{Cj , Yy )i. [(c^,^. Y„-^)„^., 1 , p. i, 

[1 - a‘ + (5V«‘) - (l/n‘]; [1 - p‘ - (5Vn2) _ ( 1 /^ 2 ) _ 2 ^/j^ 2 | 


[(e^ £^. )i ], [1 - a2 + (SVn^) + (82/^2) _ (l/^2) _ /,^/^2] 


(3.7) 


(3.8) 
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11 -p‘ + (S‘/^2)-(i/ni),/,,/nii; l(8Vr)-(l/M.‘), Vrl, [(Tj. 

(a;,y + 1. 1- n - P- + (5Vn2) - dV), Vn^l. 

max Re l8-/i,(c.; - l)/^,! > 0, j = 1, ...,n^,u= 1, 2, ... .r^, .v= I, 

Max Re [5 - //j, (Cy,. - l)/i.j, l > 0, j = I, 2, ... ./ij, /j = 1, 2, ... ,rj, v = 2, (3.7) ^ 

f^WT It 

51%T I ^ ^ (.3.1) ^ (1.3) d?lT (1.7) ^ ^ f, t18l<?)r.d 

% sFT I cltfe^ 'iftoiFT qT% % ^ (2.1) m ^ f i 

^(ir3T 11, ill IV JBt dTf 5Fr?T: (2.4) (2.7) (2.8) ^ WfPT ^ 

'^ildl % I 

: 311^ ^ Fn^FcT ^ tl'iictjffll cf^IT ^ <31^ sTRT cl^f 

^TFt 3TKT 31^ 3?fT f ^ t^Hl'MW % 'bU'^l 3J^ ^ ^ I 
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2. ^ : Acta ciencia Indica, iraRFP^ d 

3. : frmr, JRjRHPf 

4. i4i<?4t : Tables of Integral Transforms. WT 2, MacGraw Hill, New York, 1954 

5. d ' 4^ ’3T, 'fro • Pcoc. Nat. Acad. Sci. India, 1952, 52 (A), II, 336-375. 

6. §Plf, #0 %o OT f^raiT, 'fro i^^ro : Acta Ciencia Indica 1991, 17 (M4), 667-672. 

7. ^frgi^, t^.To, 3PT, #o T?ro tfro : H-functio^ of one two 

variables with Applications, South Asian Publisher, New Delhi and Madras (1982) 

8. t^to ifo, ^ rmr girf, otto #o : Pmc. Nat. Acad. Sci. India, 1989, 59 (A), 
11,329-337. 
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^ ^ % H-q;^ TOT 

ifto fer rwdwo Wo ^ 

[inH^5R^2,1995] 

WRRT 

im ^ ^ ^ W I sfl^ 5 RT 

fat iijt fts ^ ^ ?rara?r 5?iT3it % m t 1 1 

Alistrac 

Integral representation involving H-function of two variables. 

By J. R Singhai and S. S. Baiiti, Depertmeiit of Matiiinalics, 

University of Jodhpur, Jodhpur (Raj.). 

In the resent i^per we prove a result which includes, as iwticuler 
cases, the two integais proved earles by Dahiya. 

1 , 5 MW 

fiw ^ ^ ^ ^ ^ G-W[ =i5r fcR^, Pi^^bi <i^md anicfT#*’ srt t 

W %, 3^3 cf^IT 3^^' SRI tt W 1 1 d'«IT 

SIT '3I3?IT'a tRt §3 ^ ^ 'IMI H SRT ^Rfl 'didl 

% fejJT HSIR % ^ RRFfjR SRI W t HR'HlPcId felT ^ R^ 

ll 
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^!JT qio 1^0 


H 


^0, ni^ 

p. a 

/nj, n2 
r, 5 
m3, n3 

1 :, 1 j 


(/,;^.) 


= ■ - . --T f J <K^, tl)ei©02(ll)JC^ .v’l i/Tl 


( 1 . 1 ) 


^ (ap;ap,Ap)^ {a^^,a^,A^), ia^;a,A^ (a^ ; ,>ip ^ %T ^ I W 


<l> (^ 11) = 


”1 

n^ r^l - aj + aj^ + Aj'^'j 


= 


n r(\-bj+ p,.^ + BjXi ) n rfaj-aj^- ajr\ ) 

j=i V Jj=zn^ + l \ J 

^2 ^2 


n rCi-rfj + 0,0 n rrcj-Cj^-) 

\ /j = «2+lV J 

m3 713 

n rfjr. -p.Ti^ n rfi - e,. + £,.ti) 
e,(^= Ll^lA. L_ 

n rri-^.+ P)n), n rU-Ejn) 

j-m. + l \ / J = /I3 + I V / 


x,y 53^%^iT#fcraTfef> ^OHW iTRT ^ | cTSTT p, r, i, k, 1; 
n, , rtj , /ij 1^ m3 '31^ ijjif tio9i^ f p > n^ > 0 , r>«2^0, k>n^>0; 

q>0;s>m^>0,l>m^>0 Wm <3m C,, D^,A^, , E^, CPT iTraT'3lt 

^ ? I 
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^ L, gw qr I 'sIr ^ ^rflcT ioo % +,«. -m fcR^ I iSn 3 % 
^ 'Sficr^^iqsgT q^ ^ atr^erwr wr g% % r^.-D.^), j = 1,2,... .m^; % ^ 
^ ^ I % ■ 3it T = 1.2,....«,;r(l-a. + a.^+A.q), 

j= 1, 2,... ,n, ^ ^ 3itT I 

jq: ^ Lj-q-gw qr I # gq -/« % +/00 ^ I qqqsjqqjgi 
qi gt aiT^gwr w wr groT I ro^.-F.^), j = 1,2, ....hj,, % qWr ^ % gif 
3 k f^ I ^«ir r(i-e^.+£,^), j = 1,2, ....n,, % qk qi^ ^ qif 3 ki 

(1.1) 5nT qftqif^g qj^iq x gsq y qq qjgq I q1^- 




(iii) t/ = 


-i (Oj)+i(c,]-i {Cj)>o. 

j=w, + l\ / j- I \ J j=«,+ IV J 


(iv) \argx\ < — Un 


(V) 


g^ 



(vi) I flrg y I < - V Jt 


jgqTy%fHggrw|qTqfqT 3 irqgq ^ 
krr ^ ^ [ 6 ] 1 


% anggq ggr 3Fq yff 
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tt^o 



( 1 . 2 ) 


^ o p SH ^teqiiT f ^ 

l(“')^l,(‘^0^?P0^?,('’>> 



^ 'ETff % gM ggiw... 
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crgr 

I arg P I < ^ V 7C 

ReOi.v) > 0, Az) = 0(z-«) ^ z % ^ f(z) = z % 

5 > 0, £ > 0. 

(1.2) % gg gR Az) ^ gn irr gR% w ^ 1 1 


2. (1.2) ^ 'jMsIrl 

(1.2) % gR gr ft f 

CO oo 

7 ^ _J_ f f f f y2^ + 2a^ + 2pT,-l j2v + 2a4 + 2( 

(2«0‘ nil- 

. X (J^^ + f(jf2 + 2) 


X (Ki g)e,(5)e2(g)a^P’’</^ dn dy dx. 
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t^o ?n€r 


%ST ^ w I, crar ^ ^ ^sq’^PT ^ 'n: 




Re ( IX, Y) > 0, 


mR'^IiH JTIH' ?tcIT 1 1 

;^_J_| I <l>(^T|)0,©e2{Tl)an’l 

oo 

^ i r(u+o4 + pTi)r(\)+q^+ pn} f ^\^r\f(jr)dz d^ dj\ 

^ 4 fl2n + 2o^+2pTi^2v + 2o^+2pii p(^ + y + 2c^+2p1l) q 

uit 37: tig? ^ wmm % JR^ ^ ^ ^ ^ (1-1) ^ 

% IcI^rRT ^ clifed hR'JIIH ‘hWI %1 

3. 

(1.2) % 0014^^ ^ ^ ^ 41^ H-W=T ^ '31^ 95^ •! ^ 

^ iRi WT m 1 1 

f 1 

2lf^ (1.2) ^ a^. A,, P,, B,, C,, D,, £, cWT F, ^ 

^ p = a ^ ^ 35^?T: 1 -c, 1-^t ^ FlFTRlfer 4^1: ^ ^ ^ ^ ^ 

^ ^ ^ G-^55^ ^ ^ ^jiraT ^ ^ 


f f,. 2p-l y2v-l — '*' y f(x^ + y2) 

JJ> ^ (a-y- + 


„0,ny«3,m3,m3 
^ ’^p,Ir,il,9,[j. 1] 


ou:~° V 2<^ (a," + k) 

(a^y" + 

jj^O y 2a ^j^2 ^ y2^ 

(«*->’*■ + b^x^y° 


(V 

(c,); (e*) 

(V 

(fi) 


rfy dx 
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a 2^+'*+* 


jfiz) 


X / 72 o,nj,«,,mj,m 3 

p + 2a [r, ^ I, ^ + 2a, [5, 1] 


az 

V(o, p), 7(0, Y), (a ) ■ 

i2ab)^ 

sr 

(cp; (^i) 

3z 

(fc^); A (2o, )i + Y) 

(2a bf^ 

(4); (Ti) 


5n7T ^ I ^ A ( rt , a ) 5?ra^ % ^ 3IFJT %- 

a a+1 fl+n-1 


n n 

V ” y 


cTOT V (n, a) 9^frf^ 


1 - 


a + 1 




1 - 


a + n 1 


(3.1) af^sf4l' ^ aRnfcT ^ I- 

2^/12 + 'n2j>P'*'9 + '' + ^ 

n3 + m3 j > p + 5 + /t + 1 


dz 


(3.1) 


largal < 


r 


/It + /n-> - 


V 


£ _ £ _ A 
2 2 2 


I arg P I < 


"3 + «3 2 


£_£_ i 
2 2 



Re((^i,'u) >0, /(z) = 0(--®) ^ z ^ f^cmT/(z) = 0(z"‘'''=) z % 
8 > 0 , 1 :^ e > 0 . 


(3.1) n, = k = 0; m^ = l=l; f,=0 , 0=1 p-^O^Ri^fecr 

% W I 
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'Sto cI«lT TTHo 




X G 


m,n 

P.9 


a(x^ + v^y 

(“01 

+ ^Z_j2 J 

(mJ 


dx dy 




2-^-^^-'y 


I/(z) 


X G 


/«, « + 2 
p + 2, ^ + 2 


az 

4ab 


(^0 


1 - la, 1 - -0 ; j 
^ 2 2 2 2 2 




(3.2) 


1 arg a I < 


m + n - 


R_(L 
2 2 


%, Re(^, V) > 0,/(z) = 0(^z-5)^z%i^q:^ 


= (9(c--'^=) ^ ^ 5 > O', e > 0. ll 


lim H 

V-4 0 


■ 

0. 

0^ 

( — 

-) 



0, 

V 

dj 

{i,;3,;a,) 

X 


m2. 


(c,;Cr) 



l\ 

\ 

A' 

J 


y 


' 1, 

0 ^ 

(- 

— ) 



0, 

1 

/ 

(0, 1) 



~ r, ^ + s- 


Tc * 
V 


; c. 


(3.3) 


?T!JT WId ITTEf# «fl?r ^ ^ (1.2) % '3PT '^JIFT ^TTH I ^ 

^ % 9!c1W^'T 1 1 I'*' 
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,- 2 h ^- 2 d 


f \ LfWi- W + 2 

J /(Z) ^p + 2 . 9 +. 1 ! 


az 


(ab) 


,2A 


(l-H;/0,(l--u./i),(fV-‘'p 




Ids 


(3.4) 


5rtt ft sn WOT t wat £ ^ - X (^/, ^ < 0 , 

J-l \ ) j = n + l\ J j=l \ J j = m + l\ / 

iargal<^it7c,Re(u,^»>0;/(z) = 0(2-*)^2 yic) = O (--■'=) 

^z%fetT,5>0, e> 0 . 


1 . 3 nraM 3 IRo 'fro, : Proc. Nat. Inst. Sci. India 1965, 31, 536-546. 

2. sim(^ , ^ 3 ^Tfo, : Theor>' of Infinite series, 1959. 

3. eRRo Wo. :Proc- J^pan Acad, 1971 , 47, 365-367. 

4. sf^, OTCo WO, : An. Fac. Ci. Univ. Porto, 1971, 54, 363-367. 

5. ihi<Hr , : Trans. Amer. Math, Soc., 1%I, 98, 395-429. 

6 . Pfcra’, ^o cfZfr %o # 0 , : Proc. Indian Academy Sciences, 1972 75, 117-125. 

7 xjto #0 wr WO WO, : University Nac. Tucumann, Rev. Ser. A. 1971, 

21,’ 67-87 
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trg’o !j^o 

*dl d«« 
wciw {*ro ffo) 

[m- < 3 ^ 2 , 1995 ] 


'3113 FUf^ ll 31^ firIJF 'iftuiliil ^ 3W3it % M ^1 

m ^ lERrar li 


Al)stract 

Some relatloiis involving the genralized H-fnnctlon of two 
variables. By H. S. E Shrivastava, E^paitment of Matliematics, Govt 
Arts and Science College, RaOam (M.R). 

Ibe object of tbe present paper is to establisb eight relaticffis for 
the genraiized H-fiinction of two variables with the help of known 
relations. Siice the results on of most genraiized character, the study 
will extend and unify a number of scattered results given from lime to 
time by many aothcis. Many known and interesting i^w results may 
be derived as particular cases. 


1 . IMIW 

yTltFT 1 5R1 elm ^ im 
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qg-o tjto 


H(x, y) = H ■ ^"‘2’ "2^’ ^""3’ "3) 

Pi’ 9i : [p? 92l'> l> 3 > 93 ] 


Pi)) ■ ((Cp^> Cp^)\ EpP 

= 1 1 V(i.Oe,(5)e2(OJc^3^' rf;, 




m, 


¥( 5 ./) = 


"I n, 

n^ r(iy-flyi-5^.f) n r(i-ay+Ay5+Ay/) 

— ^ 

9 , ;; 


( 1 . 1 ) 


n ndj-Djs) n r(i-c:+c,i) 

0i(^)= ^ 

n ra-^.+o,.,) n ncj-Cjs) 




^3 «3 

n T{fj-Fjt)n r(\-e:+E:t) 

02 ( 0 = /-=» ^ ^ 

’3 P 3 

;= ^ ^ \ - -e;- o 

'" 3 +* J = n 3 + 1 

^ f, jiraw 

fly >2= 1. --,Pi: Cy .7= 1, ...,P2; Cy ,y = 1, ...,p^-^ 
bj J = 1, ..., q^; d- ,J= 1, ..., y _ ^ 

• "i » Pi : Qi (i = 1. 2, 3) -arjor f % 
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(1.1) 'i^fcHiT ■arf^rartt ^ I ^ 

\arg(x)\< ^Av:,iarg{y)\<^BK 




Hj m^ «2 fTi, //j fj ^2 

A. i; /(j + S Bj + I C, + I D,.-I Aj-E B;-I C;-X Oj > 0 

j=i j=\ i+i i=i i=«i + i i=mj + i j-Wj + i 

B. 1 A>x B>s £j.x iv-X B'.-X y/i > » 


OTFt, ^ ^ ^ 


P = min 

I <i<m 


Si Bi 


; Q = min 


1 <j<m^ 


l<k<m. 


^— + -^ + — 
B, F, 


Prtter W TO [10; 12; 13,4; lup.lio, 114] % fto W 

1 1 

17 h-r-r\- ,F,(fl.fc;fl+i?+l-c; 1 -Z) 

j - r(c-a)r(c-fc) 2 

r(c)r(a + B-c) c (c-a,c-b-,c-a-b + l', 1-z), 


r(a)r(B)(i-z)“ 


F2(fl,fe,c+l;d.c;z) = 2^i(«’^’^’"> + ^'2^i (a+l,B+l;d+l;0 


3^2 


(1.4) 


(1.5) 


2Fi(a,i>;fl-B + 2;-l) 


^r(a-b + 2) 
l^ib-a) 


X 
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tl^O T^O 


r_ ___ 1 1 

r(fl/2) r 

(3 + a-2b ] 

2 J 

"1 

f fl+ 1 ^ 

2 J 

r 

2 + a-2Z; 'j 

2 J 


( 1 . 6 ) 


2^1 


a,b\ 


a + b + 2 


1] 

J 


2^k r[( g + ^ + 2)/2 ] 

ia-b) 


(a^ 


fb+\> 


f«+i ^ 


b ] 



r 


r 


r 



2 


2 i 

1 

2 


2 


V J 


( J 


( J 


( J 

- 


(1.7) 


3 Ft (a, b, 1; c, 2; 1) 


(c-1) 

(a-l){b-l) 


X 


r(c-l)r(c-a-b+ 1) _ 
r(c-a)r(c-&) ‘ 


( 1 . 8 ) 


3 F 2 (a, b, 1; c, 3; 1) 


2(c-2)2 

Ca-iy^ib-l). "" 


r(c - 2) r(c -a- b + 2) 
r(c-a)r(c-b) 


2(c-l) 

(a-I)(i>-l)' 


(1.9) 


2 . 1155 

iE '3?5qFT ^ 'Stk' ci5t ftiw ci5t I 

^ + 2, : (m^, n^\ {my 

Pi + f 1 + 2 : ^2^’ tPy ^3^ 


((ap_; Ap^, A'p^)),ic + y,X^, X2):((Cp^ ^p,))>((«P3> 

(a + y;Xi,X2),ib + y,X^,X2) ((b^; B^,B D^^y, 

X Pi))> (^ "^ 1 > ^i> 

y {a ; Xj, Xj), (a + Y+ 1; X,, X 2 ) (Z> + y, X,, Xj), 


- ^ "'1 ”1 ■ ^'"r "2I’ (“j’ "jl 

p, + 2 , ?J + 3 : [py \py 



^ H-’55R 

(c + Y ; Xj, X2) : {(Cp^ C ^^) : ((e^^, E^^)) 
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m, + 3, n, : (mj, n^); (m,. Bj) 
^ p, + 2, 9, + 3 : b>2. 921'’ fPj> 93I 


{{Op', Ap^, A'pj)). ( a + 1 ; Xj, 7^, 

{a ; Xj, X2), (a + y + 1; Xj, Xo) (/? + Y + 1; Xj, X2), 


(c + Y+ 1 ; X|, X,) : ((Cp^ Cp^)) ; Ep^) 

5 ^ )) ; 2)^^)); ((/',j, E^^)) 


( 2 . 1 ) 


y '31^ a, b, c SR f ^ X, , Xj SR =iitofi95 

yfeiir^ I, \arg (x)l < I A jt, larg (>•)!< Y E Jt. Re + Y - E - Xj 2 j > 0, 
RefE + Y- X,P - eX 2 'j> 0, 

((flp,; Ap^. a'p,)),(c+y;Xi, Xo): 

(a + Y ; Xj, Xo), (E + Y ; X|, X2), , E ^ )) . 

^*^2. 


// 


mj + 2, : {my n^\ {m^ rty) 

p, + l.«, + 2:lpj,9;l;[pj,93l 


= H 


»B, + 2 . B, : (;Bj. b,); {nty Bj) 
p, + 1.9,+2:[p2,92l:[P3’93l 


((flp ; Ap , A p,)), (c + Y + 1 ; Xj, X2) : 

(a + Y ■> Xi, X2), (E + Y+ I* Xi. Xo), ((.bq^y E^^, B, . 


I. \ ZJ ‘ ”2^*’ ^'^3’ ^3^ 

+ (C-b)np .^1 ^^+ 2 :(py 92 l;{Pj, 9 jl 


(Sap-, Ap^yA'pfi, (c+ Y+ 1 ; Xi. X2) : 

(a + Y ; Xj, X2), ib+y; Xj, Xo), E^^, S ^ )) 
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irgo TT^o tJto 


^A'3» 

i(d,,D^^)y,((f,,F,;>) 

wfcW'tJ (2.1) % % ff I 


(2.2) 


7 r u '"i "k ^'"r "2^= ('"s* "3^ 

^ "p, + 1,,, + 2:(p2,9,];(p3.,3J 


((flp^; /Ip^, /lV,)).(t‘ + Y;?^i- h)- 

(a + y. X,. Xo). (Z> + Y : A.,, X,), ((b^; li^^, B \)) : 


C'pj)) . ((<^^3* £^3)) 

w,,D,)y.«f,.F,j,) 


{\-zY . o "*i ■*■ "i • ^"'r "2^* ^'"3’ '*3^ 

r(c - a ) r(c - Z> ) ^ " /'i + 2. ?, + 3 IP3. Vjl 


X 


( 1 + + & - c ; X, , Xo). ((flp^; , A^,)), 


>• 


(fl + y i X| , Xo), (() + y ; X|, X 2 ), (q + b — c + ljX|, Xo), 


(a + - f + 1 + y ; X,, X 2 ) : ((c^^ C^^)) ; ((e^^. E^^)' 

((^,;fi,.5;)):((c/,3./2,^));((Y,3.f,3)) 


+ n u'”i + >’"i + 1-<'"2-"2>;K"3> 


X 

y 


(a + b-c; X,, Xo, ((a^^; -4^ , i^'p^)) : 

(a + b-c^,\^,X2),(ib^^^,B^,B'^)),(l+a + b-c-r;X^,X2): 


V)’«v V 
<WvV’<‘^vV 


(2.3) 



II-qwR 
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^9# Y f , a, b, c «R f , X, . X, £FT diwficb 

%, 1 arg(x) l< tAjc, arg(y)l<|Bic,ljl<l,ll-zi<l, Ke(c-fe)>0, 

'Re[a + y-X,P-X.Q\>0,Reib + y-X^P-X.Q)>0,R(i{a + h-c-y-\P-7^Q)>0- 


H 


Mj + 2, Mj : (nty n^; (m^ ft^) 

P, +2-9i+3:U^y92l;l/'3-93l 


(a + Y ; X| , X 2 ), (B + Y Xp Xi), , B ^ )) ; 


(^/+Y;Xj,X2);((Cp, Cp,)) ; ((«P3> ^pj)) 

(c + Y + I ; X,, X,) : ^,j)) 


+ 3, Wj : (^2, n^); 0»y n^) 

~ ^ p^^2,q^+3:[Py ^3^ 




wij + 3 , «J : (m^, rtj); (m 3 , /I 3 ) 

+ 2, + 3 : lp2» IP^' ^ 3 ^ 


((flp^; Ap^, a'p,)). (c ; Xj, Xj), 

(a + Y ; Xi, X 2 ), (b + y ; Xj, X^), (c + J ; Xj, X 2 ), 

(t/ + Y ; X|, X 2 ) : ((<2p^ ^P2^^ ’ ^P‘)^ 

X ((%' ^p,’ ^ P\^^’ ’ ^1’ 

y (a + Y+ 1‘. ^1’ + Y+ 1 > ^i> ^)’ ■*' ^1’ 


(d + Y + 1 ; X|, Xo) ; (Sfip^ ^P'}^ ’ ^p^^ 


(2.4) 


Y ^ a.b.c^ tmA t. X, . Xj SH t&m 

t, I arg (jc) 1 < I A ic, I arg (y ) I < ^ B 11 , Re(a + r-X, P-XjO>0, 

Re (/? + r - X, f - Xj Q ) > 0, Re (c + 1 - X, B -X, Q ) > 0. 
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T^O 4jfle|IW=f 


y (- 1/ U "“l ^ "l • ^'"y " 2 ^’ ^'"3’ " 3 ^ 

“0 r ! (a - /? + 2)r ^ ” Pi + 1’ « 1 +2 : IPt 92 I: IPy «3l 


^Pi’ ^ Pi^^’ 

(a + Y ; Xj, X2), (* + y ; Xj, X2), 


. (a - /3 + 2 + Y ; X,. Xo) : ((c^, C^^)) ; ((e^^, 

VtT r(a -b + 2) ^ ^ m, + 2, n, : (/Bj, Wj); (/Wj, Bj) 


2^ 


>, + 1, 9 , + 3 ; [Py 9 ,]; [Py 93 ] 


({^Pj> ^P|’ P[^^’ 

(a ; Xj, X2), {b — I ', Xj, X2), 


k.hh) 

2’ 2’ 2 

/ 




^ 9,^^’ 


2/>-a- 1 ^ ^ 
2 ’ 2 ’ 2 




^ m, + 2, fl, ; (/B,, Bj); (OTj, Bj) 
p, + 1 . 9 , + 3 : [py 9,1; [pj, 93 ] 


«^P.* ^P,> ^'p.)X 

(a ; X|, X 2 X ~ 1 i ^)» 


a + 1 ^ 


2 ’ 2 ’ 2 






f 2-a + 2/> ^ ^ '' 
2 ’ 2 ’ 2 


(2.5) 




(2.5) 


Y 'ST^oT f , a, b, c WisEnq f , X, , X^ CR cfH^ffeF WTiq 

I, larg(x)l<Tart,larg(.v)l<|Bjt,Re(a-Z? + 2)>0, Re (a -X, /^-X^ 0 ) > 0, 
Re(£>-l-XjP-X3e)>0. 



^ ?rcf «fi^ H-q5?R 
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(l/2)r 


X H 


Wj + 2, Wj : (w^. n^\ {niy 
p^ + hq ^+2 : {py ^nl; \Py %l 


(a + Y : Xj, X 2 ). (/? + Y ; 5^1, X 2 ), 


2 VtT 

(a-fe) 


(a + b + 2y+ 2)/2 ; Xj , X 2 ) ^ ((Cp^ 

{{b^-, B ',^)) : iid^^, D^)y, (y,3. F,^)) 


X 


H 


m, + 2, n, ; (»Mj, n,); (m^ "j) 
p, + 2.?i + 2;U>y42l;U>y93) 


(a ; Xj, X^X (i > Xj, Xo), 


; Xj , Xo 1 1 ^ 2 ’ ^i> ^ 




-// 


Wj + 2 , 7ij : (m^, /* 2 )i (^ 3 ’ ^* 3 ) 
p,+2,9, + 2:lP2.?2];[P3,93l 


((^Pi’ '^P|’ ^ 

(a ^ Xj, Xo). * Xj, Xo), 


a+ 1 


; Xj , X2 j I ; Xj, X2 : ((Cp, Cp)) ; ((Cp^, Ep^)) 




(2.6) 


fip HfcRW (2.5) ^ ^ ^ 1 


i 


1 

(2)r 


X H 


w(| + 2, Wj : (^*3. N3); {/W3. ^*3) 

p, + l,9, + 2:lP2-92l;lP3’«3l 


((ffp,; p,))’ 

(a + Y : ^ 2 )’ (^ + y ’ ^1 ’ ^ 2 )’ 


{c + Y ; K ^ 2 ) ■ «^p, Cp^)) ■■ «^P3’ ^pP 
((&,,; F,,. F ',,)) : H 3 ’ ^^V3’ ^«3^^ 
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1^0 q?ro 


I /Hj + 2 » Wj + I : (/w^, /I2); (W3, W3) 

r{c-a)r(c-b)^ "p, + 1 . 9 i + 2 :tP 2 .« 2 J:lP 3 - 93 l 


j b — c I X2), 

(a - 1 ; A.J, A 2 ), (i? - 1 ; X|, X 2 ), 




-H 


m, + 2, n, : (nty «j): (Wj, 

p, + 1,«, +2;[p2,«,l;(p3,93l 


((^fp,; ^p,. ^P,)). 

(a — 1 ; X.|, X2). (/? — 1 ; Xj, X2), 


(c - 1 ; X„ X2) : {{Cp^ Cp ^) ; ((^p^, £p^)) 


(2.7) 


% y I, a, c sn f , X, , X^ «!? cTH^rf^ 

l,lari(y)l<^5n:,Re(a-l-X,P-X3Q)>0, ^ Re(Z;- l-X, /»-Xj(2)>0, 
Re{a + fe-c-X,/’-XjQ)>0. 


" 1 m, + 2, n, : (niy Bj); (m3, 

h (% "" "p. + !.9. + 2:(p3,,3l;(p3,<,3l 


X 

y 


{{apX Ap, A'p,)), 

(a + y ; Xj, X2), (i> + y ; X,, X,), 


(c + y;X,.X 2 ):((c^^ V) ' 

(a + b-c-\ ;X|,X2), 
(a-2;X,,X2),(Z>-2;X,,X2). 

H,; c,,» ; «v V>’ 


i j_j + 2 , w, + I : (w^, /i,); (W3, «3) 

' r(C - a) r(C- Z> ) ^ ^ P, + 1- <?, + 2 : IPr 9 :l'; [Py 93I 
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-H 


+ 2, : (m2» ^2^’ ^^^3’ ^3^ 

p^^hq^^2:\p^q^\\Pyq^\ 


'^Pj> ^ 

(a-2;Xi,X2),(l?~2;Xj,X2X 


(c — 2 ; Xj, X2) ^ ((^P2, 


--2// 


Wj + 2 , «J : (mj, fSj); (^3^ "3) 

|7j+l^j+2:i/?2,92];iP3,^3j 


^P\ ^ P^^* 

(a — 1 ; Xj, X2), (i? — 1 > A,j, 


(c — 1 ^ Xj, X 2 ) * ii^p^ ^p^^ * ^^Pi ^p^ 
iib,;B,,B\p:i{d^,D^^)y,i(f,,F^^)) 


(2.8) 


W9lf Y 31^ ’{pife f , a, b, c JPl #1^ W§!n^ f . X, , Xj q? 
f, lai^(x)l<TA7c, larg(y)lTB7C, Re(a-2-X,P-X,O>0,Re(l?-2-X,/’--XjC) 

>0, Re(a + &-c-l-X, P-X2Q)>0. 

(2.1) gqqfe : qpT q?r ^ i 77 #r,H-^ ^ (1.1) 

^ ^ ^ % 5FT ^ ^rm ^ 

tq I (1.2) qq ^ ^ 3RT ^ 3^: qf^TM (1.1) ^ q5Y% 
q?! qiH ^ 1 1 

(2.2) % ^ (2.4) ^ % 3Fq W^ ^ 5PT5T: (1.3) % ^ (1-5) ^ ^ 

qqjR % l^qi '41c1l 1 1 

(2 5) qqqfe : Wm ^ H-^ ^ d.-D ^ M ^ ^ wm^ 

cR^ ^ 'SRI ^ 5=1: qftqM (1.1) qiT qf^ UIH ^ 1 1 
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xp’o 4^qi«1=ll 


(2.5) ^ ^ cRf '3nrai ^ 'TT (2.6) ^ (2.8) ^ «ii( (1.7) ^ 

^ (1.9) m ?sr ^ ^ ^ ^ I 

iWRk 

(2.1) % (2.8) ^ ’3t5i?F§T: ^nf^f(TT 1 1 ^ ^ 

^ <r4%'6' H-wr f^ftsT arg^ ^ ^ % 3i^ afMpr I 

^ CTSJT ^ ^ E, F, G ^«jr H-WT ^ ^ aW) ^ ^'hcll 1 1 

fs *f _ 

inwr 
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siqg? (ifRo) 


imn-^T 5, 


^«iT ^ ^ ^ |q ocrn- ’qT?R ^ 

ortf?!^ 'STcf^ ^ f%qTj i|^ 1 1 A-a^ % ar5[?ff % f^^isTi+Aui 

SRT rPTFT flcT ^ ^fTTcT qfFIR f I 


Abstract 

A-fuoction and the heat conductioii. By Subhash Yadav, 
Dcparlmeru of Mathematics, Univesity of Rajasiliaii, Jaipur (Raj.). 

Partial ditTercniijil equation of heat conduciion has been solved 
using die A-f unction due to Gautam and Goyal^^l A large number of 
known and unknown results have been derived by spccuilizing ilie 
parameters of the A- function. 


L mmm 

cr£!T ^ qfe'cPii Tiftrr ptr^ ^rar ^ mrwi 


a(a) = A 


ni. II 

p. a 


O',,’ V^\ 
I 

(0,, p,))] 



J Ot.vj.r^' ds 

!. 
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<KO = 


n r{aj + ajs) n r(i - bj - Bjs) 

;^J 




P 9 

n r(i - fl; - a,- 5) n m + Bjs) 

j=m+l j=n+\ 


m r A 

(a) ft® ^pJFTlwT '3T«lf^ ( n ,m «g) ^ W ^STRIT 1 1 

J 

(b) Jc(# 0 )^«lT 'SRT JiraW a.,a.,b.,B. ^ ftlftlcT I 

(c) m,n,p,q ^ m^P,n<q; 


( 1 . 2 ) 


(d) ap))3(a, , a, ),..., (a^, ttp) 

(e) j = V- 1 g'qT' dHIch^ ®T ^ L W ftlT I ^ ^ ^ Wlftf® >3151 % 

m 

t ftra% araspraar ^ ^ 'SP'^Ra I'srr ^ n r(a^.+a.i)% 

^3iftcr«iTn r(i-*.-«.i)%^ 5nft# •sift qfi 

1 * ^ 

( 1 . 1 ) % < 3 jft ®r I Ptnl^f^d RfcrsRif % M 

% % sro Prsjffta 5(51 (domain) ^ 1 1 

(i) A- vt 0, ^ = 0, n > 0, larg(^)l<^ m d..'^) 




(ii) A>0, - 1 



^ p q ^ 


^ m p 

fl q ^ 

§=/ 

1 “/-X h 

, n=R 

Xoty-X 

“y + X Py-X P 


k ^ ' J 

1 ^1 Wd 1 

1 n + 1 ^ 


c=n 


9 

np: 


v = R 


X «;■ - I l^j 


|(P 


q) 


A = R 


- I «; + I Py 


^ 




(1.4) 


(1.5) 

( 1 . 6 ) 


^cM W L ^ s = v -h it ^ I r I oo 



A- crar ^ mF( 
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tS ^ ^ y4^cb<U| Tlf^ %l‘l I- 

du . d 
dl " 8a 

^ <5r€R % ^ f?T % -ai^T I ^ aim 1 1 ^uix.i) % 

flrf^ljT M ^ ^ (1.7) KTK ^ I 

2. ?T<II i!Rf 


- A 


T dll 

“ ) 8a 


(1.7) 




(i) 


1 

J (1 - A)P (1 + xf P^^^\x) dx 
- 1 

_ 2P'*'^'^ ' r(p + 1) r(o+ 1) /r(_u(x + B + u+l,p+l;a+l,p + o + 2: 1) 

r(p + o + 2) 3 -V > 

( 2 . 1 ) 




Rc p > - 1, Rc o > - 1 


(ii) I ( I - A)“ ( 1 + A) P pj,“' (A) (A) d A 




_ 2 ^+“+Pr(H + a + i)r(» + p+ 1 ) g 

" (2u + a + P+l)u!r(u + a + !i+l) " 


Re (a) > - 1, Re (p) > - 1 


. _ , w + 2k 

,..., , _ V (- 1 )^ ( 

(m) - L j.,^. + 1^ + 1) 


( 2 . 2 ) 


(2.3) 


(iv) 




^ (-l)*>v-’-.- 

,.o(k\)^iw + k)\ 


4 . 


( 2 . 4 ) 
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3. *b! 

(a) 


,X ^ «), n 
?<<{ 


•(i-.v/'(i +xi 


((«p. «/;)) 

pp) 


(3.1) 


cff ^ H ( .V , / ) ^ Pt^Rclq^ Rl<s)l ^ R=fi?fT 


«(a; O = i C,. exp { - 1; (V + 1) / ) (a) (3.2) 

v=0 

m ^ / = 0 , eft 

uix,0) = iq./^^\x) (3.3) 

i--() 

R? 5mK tsi I ^PiTf% uiX, 0) ^ I cTSTT 3RRM (-1, 1) ^ cfT^iT 

tl ' 3 R ^ R§ff R ( 1 -x)“(l + a) ^ ^ eT«JT -1 ^ RsR +1 ^ ^ 

«RI4)'6iR RT (3.3) ^flT ^ lOH ^ |- 




X A 


m, n 


P^(l 


■(1 - .v)*(i +xi 


{{dp , o.p)) 

((^, ■ p^)) 


d X 


_20c + |3 + I ^ 

Jt=0 


Ik 




A 


m + 2 , n 
p-t2,q+ I 


2lt + I r 


(1 + (X + r 4- gA', // ), (1 '^dCj I ), (^{Op 5 ^^;)) 
(X^qy P<y))» (2 + (X + P 4- ok 4- }Jc 4* r, /z 4- / ) 


(3.4) 


wq # (3.3) m ^ 



A- cf*3T 3’3TT 
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c 2“+P+ir(» + a+l)r(« + B+l) , 

" (2H + a + p+l)!i!rC!i + a + B + X+l) ' ’ 

% 

(i) (3.4) % ^ q-^ # >3n^ A-w^ (1.3) % ?t wr ^ ^ 

^ f 1 

(ii) //, / f I 

(iii) Rc (a + 1) > 0, Re (P + 1) > 0, Re (a + ck + /; v + 1) > 0 

(iii) ().Re(P+ I ) 0 , Re ( a-i- o A: + /; v + i ) 0 ^ Rii(^ + Xk + liv + 1 ) 
aig-: (3.4) ^STT (3.5) % ^ RlfH M l- 

„ _ (2» + g + P + 1) » '. r(;< + g + P + 1) 

~ r(H + a + 1) r(!/ + p + 1) ■ 


£ tdl 2(a.X)k £ (-»),(a+P + »+l)r 

Jt: = 0 r = 0 


* m + 2. n 
^ p + 2.q+ \ 


^h-rl . 




r!(a+ 1)^ 

( 1 + fX + /' 4- GA.’, // ), ( 1 + P "T XA, / ), ((^^^; . ^^j)) 
i{l>y Pi,))’ (2 + a + P + oA + XA + /-,/; + / ) 

1 3. 6 


I<(v, o = Z exp { -bu ill -h 1}/ 1 ** * (A ) 

H - 0 

^ C„ ^ (3.6) SRT wm 1 1 


Hix. 0) = ./,, i ( I - A)^ ( 1 + A)'- ] A cf 1 - A l" ( 1 ^ A)' I 


I {{^^p ^ a^;)) 


\ 


I UK ’ P./)) 


< 3 . 7 ) 


cR ^ f^FT % SRI feil ll 
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Uix,t) = L C„ exp { -buiu + I)/ 1 (3.9) 

« = 0 




2(a+>--i)'V(2m-a + 3+i)M!r(m-a+B+l) 
r(« + a+l)r(u + p+l) 


~ (-1/- 2^-(q+>--i) ™ (-u),.(a + P + » + l)r 
t „„ * + 1 ) r ! (a + I)^ 


.A 


m + 2 , n 
p^l.q+{ 


2'’*'z 


(1 + a + aw’ + 2ak + r, /; ). ( 1 + p + + 2)Jc , I ), ((a^ , a^)) 

P^))> (tt P + 27ik + 2 + r .//. + / ) 


(3.10) 


(i) (3.8) cn?T (3.10) A-WT (1.3) ^ ts^f^cbdl % 

(ii) h, I micHcb if 1 

(iii) Re(a + 1) > 0, Rc(3 + 1) > 0, Re(a + aw + 2ak + // v + 1) > 0, 

Re( P + Xh’ + 2Xjt + / V + I) > 0. 


(C) ^ 


u{X, 0) = L„.[(l-x)^(l+4^]A";-'' 


,-(l-A,)*(l+JC)' 


((«,,. «/;)) 


(.3.11) 

M fw % srt ^iiRn I 


u(x, o = E Q exp [ - Z? M (m + 1) / 1 (x ) 

w = 0 


( 3 . 12 ) 



A- ^ 3RT «[T5R 
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_ (2u + a + Q+ I^h! Ha + B + 1 + «) 
" r{« + a + 1) r(« + p + 1) 


y w! 

1=0 ik\i^iw-k)\ 


2 f r ! (a + IV 


A 


m + 2, n 

p + 2, ^ + 1 


7^ + / - 


(1 + a + crit + ?■» ^0» P ^ 

((V p,)), (a + P + afc + W: + 2 + r, A + / ) 


(3.13) 


(i) (3.11) HHn (3.13) ^ % WT ^ ^ 

^1 

(ii) /;, / ^ 1 


(iii) Rc (a + 1) > 0, Re (P + 1) > 0. Re (a + oi- + /» V + 1) > 0 ^ 

Re (p + W: + / V + 1) > 0. 


(D) ^ 


u(X, 0) = A 


P-9 


z(l - X)'' (1 + X)' 


(.{Op, ap))‘ 

((fc,. P,)) 


«(x, / ) = X Q exp { -(» H (« + l)f 1 P„ « 

Ii = 0 


(3.14) 


(3.15) 




C 


M 


( 2i< + g + P + 1>«! n» + a + P + ») 

r(u + a + 1) r(M + p + 1) 


i 

r 0 


(-u)^ (a+P + »+ l)f 
r ! (a + l)r 


A 


m + 2, ti 
p + 2, + I 




L 


(1 + r+ (X, // ). (1 + P. O' ((^p ’ etp )) 
((V P,))'(“+P + 2 + ''''J + 0 


( 3 . 16 ) 
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(i) (3.14) (3.16) ^ A-WT (3.1) % ^TRR % RfcT^RT c|5t ^ 

if i 

(n)h.lWW^^ I 

(iii)Re(a+ l)>0,Re(P+ 1) .‘0, Re (a + // v + 1)>0, ^21TRe(p + /v+ 1)>0. 

4. ^5?n^ 

^ A WT ^ cfU wr f^ffll^ ^?]T % M ^ 

WT ll 


X 


II 

.V 

1 

. 

(C-'vP,)). 


i 

1 

L 1 

!(ev^])j 


!jfif a.(l <./</>) CTSIT {!<]<({) '3?^ £RWf) f ^ ^ ^ G-CB^ 

Jm I 1 SRT G-TO? ^STTOit cBf =BT% fclf^m ^TC 

% cFTFT fTfcT cfSTT aiW M PHH I I 

Plf^^iT ^O T^o cBT fan I ^ ^ wk^k kPTT 

tl 


k??r 


1. ’fk'T, ko ^ika, P(o ; RevLsia Maiheiiuitica, Tucumaii, 1980. 

2. mio ^o : r'ourier Scries and Boundiiry value Problems, ^ 

1947 


3. rSc^II, i:<o : H. T. F. Vols. I & II, ^tbillP^ci '■^41'^ 1947 
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^ ^ sTszm 

w m *#r 


Raw yfkw, |?n?RR 5?n?RR 


5, 1997 ] 


HRTST 

4hif ?rsir t?: ^nt qr^'STt ^ ?rranf^ iRig- ^ 

^ %3f^FPT %f^FFr % 'H'^l ^ 

■arom %qT wi M Hsir M ^ m ^ 

^ W ^ 45 ^ ^FTlW ITRT W I 

i7¥ w w % a?%^ %5fim 45)- aqR^fii # qra^ w«jt W 

^ 3W 454- ^ ^ ^ 

II^ 'R ^ 45t 13W aift^ «3?^%gppPT5r# 

iR cTsiT M ^ (q# a^k qi^ ^ %5Fm ^ ¥F5^ 
arki^ qr^ 1 %5ftqq wstr %f^Piq ^ ^ ^-^fT^r qqpr 45^^ r 

^sPmq^t M\ 


Abstract 

Interaction between cadmium and calcium. By S.G. Misra and 
Diiiesh Maui, Siieiia Dliar Institute of Soil Science, University of 
Allahabad, Allahabad. 
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To mitigate tlie possible adverse effect of heavy metals on soils 
and plants, interaction between cadmium and calcium was studied. Two 
vegetable crops-spinacli and fenugreek were grown as test crops, Total 
biomass w^is determined after 45 days of growtli. It was observed that 
cadmium alone reduced the yield of bodi the crops but when used wdtli 
calcium it enhanced the yield of boili tlic crops. Hie concentration of 
cadmium in shoots and roots of tlie spinach tmd fenugreek crops was 
more in Cd-treated pots tlian is CdxCa treated pots. 


^ aTFJfW ^ ^ fcTW spft ^ f I 

jpTR qfOT 1 1 1*’ -1 Tf[sjf :gnr %5PrzFT ?t«tt ^ ^ ^ ^3w 

qt ^3^ ^ w 1 1 Hitt ^ ctht 3pt Hfw ^ % wsr 

nfdilsff (Antagonistic) cfHT (Synergistic) ffbHI f I 

W feTT ^ HJRf |'3(T ^ % HST <3F^ 

m HrteR ftt ^ ITHTcT ^JIR^ % '3iWR ^ I 

JFTtWRR 

^ %rFT HFIR % MWlPl'cf) Hit HJT WtH HFE# % 
f^i H sratH % wrf ^ 3wt 

W 5[H3R ^ 


5FrclT 

OtnlPiH) 

ito tto ITO f^GEHfSRT cb^PlHH 
tto t^o 


34.8% 

19.8 Cmol (?■") kg'* 


0 . 52 % 

0.30 tto ifto tTJTo 




7.5 

itlett FTtH 








#r ^ ^ ... 
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^ 5 ^ Tii ^ ^ %^m ^ ^ o, 

0.20, 0.40 w*ir 1.20 irf^?Rr cR % Prarar w i %5ft^FT ^ %5f^r5PT crafts 

% ^iq” ^ 0, 10, 20 crai 30 fto mo/ f^o mo ^ % srat^r feir w i ^ mraf ^ 

NPK ^ ancim m5iT 50-50-50 tor^o <3ifm qtar^r % 

M ^ %5Rr^tqfi 24?itm^4t^^ ^ ^ mft 1 5-6 % 'Srrm 

^ ^ qf I 45 m? ^ 1 

^ % cnif (q%?if ^iflcr) tr^ f^r^im (750 mi cmk. HNO 3, 

150 ml cone. H2SO4 wm 300 ml. HCIO4) ^ mf^ ^ eWT ??T qfe % 
%5f^ ^ qmftm qsm^ ^ I qf^ 1 w 

2 ^ ■aife^ f I 


qR«iw m 

^ wait % mik % qram affr % rnkw % 

qfkiPT 1 ^ 2 ^ q% f 1 %5fim % ai%^ q#T t qMcF #? ^ 
mr mqkRT mr mn |aiT i %f^q % aM skk % rnkw w ^ ^ 1^ 

^ m km^FT q5t 5 ?rt ^ mR «fH 1 . 20 % Ijf^rmr ^ mm %5ftmT ^ mft mmait 
(10 , 20 ^ 40 k m/ k )0 mo) % rw rnkmir ^ ^ WFim ^ 1 %f^TmT 
mR mRk 0.20 ^ 0.40% %#m ^ kk^ mmait % m?T 5kk mk m( mkmR 
mr qr k?k qmq kmi^ km 1 

%3kq*r mr ^irfi 

ci5t mm % m«T ^ (qkkf Rkci) ^ %5kmT % mFsFi ^ ffe kiai^ 
^1 ksif % ammf q %3kmT ^ a?km mm k^ ^ %3fwT ^ aikm aq^imm % 
mRm 1 1 ^ ^skrnr %fkm % m«T mik kmr w k km ^ 

mmm ^f mk qk 1 mk %fkimT ^ 1 . 20 %. mm qr Rkr mq qi^ i 

RW OTmk ^ kk kt ^ ^ kkr ^skmr kf mm mrf k( ^im ^ aikm qk 

klk^i -ank % k qmr ^ aqm qr %5kmT mr mkmRm qq^r ^ 1 1 

%5fkFT cim %fkTmT ‘45t kkqmm wi k mimr mqmrm q? aikki kmr 
kqmk ^ k kskm k aTcrkmq ^ mk mk 1 1 k^ ^ q?^ % aql^ mkkm 
qm^ kt akim mm w mkkr fkm kt akfk mk ^ q^imiT mkt 1 1 ^HcR^kskmr 
kt kmamr kt mq fkm m qqmr ll 
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f^TcFTlW rr^lT S^9T 





^ ^ ... 
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2 

Irgftq fq X ^ 3F#?T fsBm CRT ^sJt (^ w«f) 

^2IT ^ cf ;?f|f ^ =f^ ^ (1%5r 14) 



r'-v -v 


viM'^ 


^./f%UT.) 

^HSrWT cbWJJTf ^5fTcr 

(f^mT./%m.) 

?RT 

0 


0 

450 

0.12 

1.5 



0.20 

150 

0.08 

1.7 



0.40 

900 

0.14 

0.56 



1.20 

1200 

0.08 

0 15 

10 


0 

550 

2.00 

6.80 



0.20 

500 

1.80 

8.10 



0.40 

000 

1.80 

8.60 



1.20 

1600 

0.12 

1.00 


20 


0 

250 

3.4 

12.50 



0.20 

400 

3.6 

13.20 



0.40 

750 

2.6 

8.60 



1.20 

I2(K) 

1.5 

3.00 

40 


0 

100 

8.40 

12.00 



0.20 

300 

7.20 

17.40 



0.40 

KKH) 

6.20 

10.50 



1.20 

1200 

1.10 

3.90 
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flHM 

SRTPRTTW ^ iaf^l % vr|§(fl-i3||(^uf 5tld ^ 

^ sFT# ^ETOT t, <SirEnfeT WIT WIT OT^SIT^ 

^ %l w im ^ ^ iraiR % ^ \<diRiiiT ^ TSfranr ^ 

WIT WIT w # ^ 1 1 W TirTT ^ ^ 

J|lcim<?l45 ^ % ^3I?^-^TT^ # WIT # OTTliTr Tim % 1 1 


Ai>stra€t 

Moment of inertia of fly wheel. By Surendra Nah 
Srivastava, Physics Department, Allahabad University, 
Allahabad. 

For tlie determination of tlie moment of inertia of a flywheel 
in the laboratory, the observations are taken quite easily, but 
calculations based upon the observ'ations are comparatively a 
little difficult The calculations are greatly simplified, if done by 
a new method, with the help of two graphs, described in tills 
article. The Two constants, obtained from die graphs, are of great 
interest and significance in the calculation of the moment of 
inertia of the flywheel. 


mciwm ^ mr ^ iott wn M TptFT 

1 1 TTTWT cTm ^iRI 9T^ f^RI^ ttcR 39^ 

229 



230 




^ IMr ^ fei5t I i ^ ^ ^ 3 : 5 ^ I f^ra% 

3wr li 

^ STRfT I ! 5RfrT WT '*!R i%«TFr <5IcIFiT % I I 

I #f aRT ^ ^ ^ ^ % fcl^ ^ 

'^lldl % I 5^31 % (ciciM ^krr ^ ^Ic^ cR ^ 'Jllcll % 'Sfk 0R1 h 1^45 T^fb 

^5^ Icfr^^FTiR^^tl 5HcRf JlfcJm^' ^ SKT cl? cfM OTfT ^ I T^RT^ 

^ ^ ^ Wfi ?cB^ ^ 1 1 ??T W ^ ^ri^RMc? cffPT 

cRm I ^ ^ f^nat ^ 1 1 n, % fcrf^ Rpff % M ^ fM ^ 1 1 ^ 

m % fcrf^ Rpff % tr^PT M ^ f I 


m ^ ^BT h ^ ^ an^ ^ #T SfcBR % ^ I- 

(1) ^Tfcm^- ^ ^ pIcP? 3?5lf ^Iw^ 5RR ^ w Jlf^M^b' ^ ^BT 

^bMr ^ttJ?5PTcBT^^c{j[ti5;^T7^% ^ 1 1 

(2) ip#T qr ^^^qr ^ ^ nj^ #ci^ ^ qfciwq qq ^ 

?#/l #( 

(3) ^ 5pq ^ SRJ <3Tf% qf^ ^ ^mr q^F qR^T q? gft ^ 

FicfT t ! |?r cR? 


mg h = ^1 \i’* + n I / + ^ mv^ 


( 1 ) 


I 1 

cf^ - ir ^ q5r 3^ ^ -mv- qq c§ ^§TT cR^ |q RRT FT ^RfFT 
' I ?W 3T%JRUf qq^W W 


m g li 


■l\v^ + ritf 


(2) 


fT FM I iFeFf w q? qMq ^ I ^ FF ^ q^ StlFT 1 1 FF^TFIF; qMq 
%q FFIcTR q^qR ? qTM % qiq ^ FTF I 'Sfk qM ^ q? n, qqPT FFT ^ 1 1 

q? qMq qq w qisq qMfq %q vr = 2n nVt qq ^ #q 1 'STcf: 

4tc/?'> 

»■ = -7- (3) 
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^ ^ ^ ^ \lw- m OTqtTT mi SRT n, ^ ^ 

'Jlldl % I 



(4) 


tfp^twr (2) crm (4) %/ cBt Rr=fiM ^ ^ 


m g li = " I w 

^*^ c h<^ r (5) ^ (3) % w CRT ^ 


1 + — 

n-, 


(5) 


,( , . 'h. 


/ = 


mgh t • 


8 7C“n“^n5 + n" j 


(6) 


(6) ^ WT ^ ^ 

CT % Rb^y 'flidi % i 


to!! 

^4-|chi q (6) ^ wiraft ^ ^ ^ ^ ^ ^ ^ % fM 

(3) crm (4) % H' ?3r ^ f cil 


%TV- n\l 

I 

i- 


— H^f 




<3im! 


% 1C I fin 


t^ = r-n2 


(7) 
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r2 = = aim 

T~ ^ 3?f^ cp ^ ( slope ) t RW ^ ^EIRkIT I f^/ - ^ l^?T 

n, % ^FfRIT 1 1 ^ I RF ( origin ) % 1 1 ^ gft 

i^FHJT /- it eft ^ RtefWR? rIsH ^ ^ rij ^ RRFT I, ^ W // 

t it% ^iMT 1 1 ^: 


h = In r n 


( 8 ) 


aiRT %■ ¥%R^(6) ^ (7)ir i - RR efSR (8) ^ /z% HR JricTFnftcf 

RT 

mg rn\ 7 '‘ 


^2RT 


-wm 




I = 


m = 




471/ 

grr- 


+ 


/lo 

i + — 


m = M 


1 + — 

\ ' J 


M = 


AnI 

grr- 


( 9 ) 


( 10 ) 


FF cl <6 M ’3RT ’STRT t OT '3li^('3 % SM % RTH f^iRT RT y=hcll ^ m cRTT 


V 


% ^ Rim li F^ ^ mm rnn itm ^ 

% FtRR 


FF mttmmr (lO) %i mr fr mr I mitf^- 


MT-gr 

4% 


(ID 
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^lfci4w=h ^ ^ cRt MRjiF^ld ^iT# 1 1 

m 

W ^ ^iRlcP ^ ^ 3'T#T ^ |tT M JTOT M ^ 

^1 

I ^ OTpj '3fR?I M ^ ^ fTcT ^ f I 

i ^ «2 ^ ^ 6T1^ JlIH cfR^ % ’ifcPTra^ ^ ?TSr % ^ ^RidT 

% <3fR ^ JFM c^ ^ I ^?TPT fMr ^ ^ n^ ttRsFFT ^ ^ 

f ! WT ^ n, ^SJT t c^ ^ fcrfSf ^ 50^ ^ f 1 

Tw^M ^ 

^ M n. = 1 cit M^iFT (7) % l = T-mtml 3t 4 |'3TT f% T c]^ 

wm I j|i%Mra'cfi' ^ arfcPT ^ ^Rsfr I i t = «, % it?ht 

JBT I 1% IT, 3T, 4T,..., cbl^ ^ JlRlMMcb ^ <3iq^ 4, 9, 16, ... ^tRsFFT 

ll 

(9) ^ M ^ WT ^ ^T5FraT 1 1 ^ diiftWT m M 
% ^ ^ m (9) % '313?R n, ^ I 3Tsf |aiT 

^ qRjbHi ^ cfRpT #1 RrRp r ?if^ »tr % ^ ^ m 

M I 1% sBTi%^ W ^ ^ ^PRfT I #T ^ Ci^ M c^ ^?n >3#^ wm ^ 

IEIcRTT I J|Rl4Hcb^ qRsfPTT 2R ^ -sfR n, qRfFM ^ ^1 

^ ^ OP?! Ttw mRuiIH ll^ PR^PI^ ^TR ^f?r 2M% ^ 
HH ^ dt n, WTRT #TT«, %1 f#R?^Hi^3M.4M,5M%^^ 
5jTPT ^ K, sBP^T: 2n, , 3n, . 4n, ^ ^ I 

fP cR¥ Af c^ ^fiPPR RT AfFTHTT n, ^f?r d^Rfd cR% pfcFTM^ ^ ^ =ITfer #©T[ 
% qRsJPFT ^RT FPfit 1 1 

M W ^ ^ % FP#^ 1 1 1% P^R^T (2) 'cfPI (4) ^ RlPP ^ 

ITTH fePT ^ P^kIT ll PW 


mgh = f n, + nj y 


( 12 ) 
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inn #iT (i2) ^ (8) % h ^ ’tr qi 


mg Inrrii 




(9) t m HHT ■ff4lib<0| (13) ^ Tlsl^ 91 


■sT^rar 


mI 1 


H'j 





Inm^ 



+ 



( 13 ) 


f = M g .2 k r ( 14 ) 

91^ sft ^ ^Z£bWl W W M I ^ ^ MftfRRT ^ 2ro- ^ ^ 

Mg.27rr §ff^ I ^ qR 9f^9!(Hch 

^ ^ 91 li 


^ds!dil-l!H^ 

9to grf o tfto cpak ^ I ^ f^RfR ^TM j% ^pfRvRl (6) ^ 

ant ^ WW^ SRF^^IffaRrl^^^lF §Tt£R)Ff fT«T ^ W 1 

1^ 

1. sj^niH, ^->^o cfSfT 99”° : Advanced R'actical Physics for Students, ^4'^ 

W^ 1951 
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t^o ^te^cr«irlto T^o 

jx(m {^0 go) 

[ w- ^ 1, 1995] 


wra^ m5T WJT % ]J55ik tsjrfilc^ ^ ^ M 

1 1 Mf?T rTSfr ^ ^ 

^ tsqgtTT ^ wraw % wm 5^ ^$TftTT W 1 1 tjf qM W 1 1% 
^ 'SRFTPRTT ^rtpTT ^ rhilrl'h rlTq^^zf 0.7 ^41 Mil =[57 Pl<bl9 
^57# 1 1 trf^ 3!04fRl^SI ?17f 7T^ ? ^ 53M*[Tft’cf: 

7?iTf 7?^ I i wm ^ ?7iRcrr trot oRturfiREf 2 r ^ OTt 


Abstract 

stability of a Qoasl-liomogeiieous viscous self-gravltatlog 
porous medium. By H.- S. R Shrivastava and D. S. Vaghela, Govt. Arts 
and Science College, Ratlam (M.R) 

The gravitational stability of a Quasi-homogeneous viscous, 
porous medium is discussed. Using linearized M.H.D. equations and 
applying tlie technique of Cadez and Vranjes the effect of 
Quasi-homogeneity is accounted for. It is found that tlie inliomogeneity 
of ilie medium destabilizes the system by reducing the critical 
wavelengtii of condensation by a factor of 0.7. The system remains 
asymptotically stable if the condition of instability is not satisfied. The 
viscosity and porosity of the medium reduces the growth rate of tlie 
instability. 
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1:^0 X^o t^to ?T2IT ffo T^o cn%IT 


'3RRrarR^ ^ -arf^Rcu % ^ ^ oft 

% fefT SIT 1 <l$c^I'*' crm ^ t 3RTWR=t?t^ ^SZR ^ 

'Srcji^ w^ ^ ^ ^ 1 1 ^ ^h’hi4)cM w*Tr str^ 

■cl^ ^ ^ 1 1 yi'Jl'^rft ^STT ^'3ltdc| ^2|T ^]%t'-‘’''^' 

^ wft ^E2FT ciit '3Tf?^Rc!T '7T ?^5PRIT % IWR ^ '3T^^H 1 1 

3M^it> -STS^T^Rf % 'Tf^W ^ ^FTRWT 'SRRRTR^ ’TfE^Fr 

'3PT =Pif % cRRHJ ^ I, ^ 3TSZPH fe^TT 1 1 

2. Msf % 

m?i % sraiUcT FT ^ ^ ^;i^-5<ctJ|Ricj^lii 

f^RI^^TR I- 


-|f. -rp + p^<p + p(vv:!rt-^iF*) 

(!) 


(2) 

'‘(S) = -4jcGp 

(3) 


3Tc[g^ I 

JL,±.y.^ 

Dt 3/ 

p,v^/7,(l),C;,v,ft,EsCT?T: HTSR CRT efm, rrT, ^6'#!T Wm, 

5^IHm, WFRT, ^§RIT 1 1 

3. Mfcf l^RJOT 

FJTftw =1^ ^pRW3Tt ^ MfcT m ^fTEnfer wtrw; %t I ^ 

^^IFIT % 5^33 ^ c?M ^ i%'*fen Pihi^^K %- 

exp [ i ( J k^ + zk^ + a t)] ( 4 ) 

k^ k. (cBtf ^ cJlWpcJcb ’TR) sFT?!; x ^4 ' fell ^ cRR I o ^ c{5t 3n^ I i 

«cR?Tr ^^[cfcBTctTT^J^HFiTWll v ( v^ , v^ , v. ) 5FT5T; 

^FM, 55^4 ^’ ^4 4r ^ ^ % RFr f i 
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(1) % (3) ^ w ^ f^rRT^mi ^ t- 

p [ i a+ V ( /:‘ + ^ ) ] v;,. = - -^ ( 8p ) + p ^ (a<t>) + S P ^ (?) 

p[ia + v(k^ + ^)]v=0 (6) 

Kt ^ 


p [ i a + V ( /:"■ + 7” ) V, = ■ 
ATi 


■^ ( 8p ) + P ^ (S 4> ) + 5 p 


j e o 5p 



( 1 ) 

( 8 ) 


v25(t> = -47tG5p (9) 

4. ^4NiT«I 

^ % '3I3?TR’ ^ % WT '33clc}5^ 

'SIcIcB^ cfJT irpT cFT 'STcR M ^ f^PTT ^aidl 1 1 ^ 

■*TFM ’jyT sraw % f=n3=r % arfjpT % '3^3^ t i 

V. ^f5T (5) ^ (7) % M^(8) ^ R RHRhfecf 

eoi)‘ + ev(A:^ + 7^)03 + 12} = 0 (^0) 

^'i 


(}} = io y k^ = Icx 4- A:? , Oy = - 8 7C G p 

4 , 


5. 

(i) ^F§FST (10) SRT ■3lR^<dl =Br 

jt‘<8KGp/C‘ (^^) 


imi l! 
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1^0 1^0 tJto Uro 5^0 cfTEj ^ 


S2TR ^ ^ I f% JTTS2FT ^ '3RmFraT % cHRW ^ ^ 

^ I, f^TH^ 3T5^1R wr ^E2R ^ '3Tf^TOTT ^ Jltf^ A:; < 4 7i G p/C 1 1 

WT OraWTclT sBi^ cR^T ts4 (X) c}^ '3)*dMR'45^R sfReT % 

fEifcI^ R^fcT ^ ^ 1 1 W ^ ^ R2|5dT I 'SRPTFRTT 

teq’ ^ '3#R 1 1 ^ ^ c^ cfj;[^ tR- 

X = 0JXj (12) 


-jT^ Xj «f)I cW ^s4 1 1 

(ii) ■’H^43 <u| (10) felTcfrir qRcItfd ^ I, ^if^- 


aj>o 

^ 3ifc[^ % RT«T Rirf^ % tc ^ Rrte 

Cf5r OHcT^^RR ^Rlfe jrfcT^ ^ ^ ^JIMT I, 1#^ ^ ^(PT ^ 

fcra5nf (Principal diagonal minors) ERWF Tlf^T I, f^Rlt tew WTlftcf: RTT^ ^ ^fTRTT 

Ii 


(iii) ia^’4)'(yi (10) m ’ft ^iftn I ’rraiR ^ift iRr Rt5icrr aReirfftw % 
^ y’llf^ci ^ ^RdT I, ^rafft ^ It '3RIWT IPTra' ft 3ffftRdT 
^ ^ ^ ^raft 1 1 


6 . 

^TTORT ^ 'STOFlFTcrT dftl 1*4 % ^ ^ 0.7 RJlft gq IftcJM cfjt -aiRftC 
^Rft 1 1 ^ ■aR«nfft^ ^ nftrara (EFfE ^ It eft OTOlfftcl: ?«n| sRT 75^ 1 1 
s^qFRiT qft aftftRcii ^ ffe ^ ^ ^raft f i 


ftRRlHinR 

q^ sfo qwo q?To ftto ^tdlWd itaT 5lft?r f^sIR qt efcFftcift % 5lfft 
'BTRIT '3FRR aRF dRdT I, t^Rlft ^ 13^Ie^t ?ftsi Code No. Math -20/95 % 

m ft f^eftd ^5Tddl IRR 1 1 
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^ Rrai fte, 

qto «ifo 4o 588 ^ {^o SI®) 


1^0 tJHo 'J!#? 

IrJ’ift, sfir^wSi^ HitwhsM; (*1® i®) 

[5ITH-^^28,1997] 


?iRRT 

W ^ ^ ^ ^ 

W %1 


Abstract 

Some common fixed point theorems in Bimetric Spaces; 
By Ravindra Garg, Mathematics Department, Institute for 
Excellence in Higher Education, Kolar Road, R B. No. 588, 
Ravishanker Nagar Post Office, Bhopal (M.P.) and M.S. Rathore, 
Mathematics Department, Govenment P G. College, Sehore, 
(M.P). 

In this paper some fixed point theorems in Bimetric spaces 
have been proved. 


241 



242 


T#5 ^ cT«IT l?To 


SRP" 5m ^ 3©T ^ f^ 5Fr4f 

JfJHT I, i^=RFf ^ 51W Jlot 3raftHBT ^ W 1 1 mf ^ 

cCT % cT^T '3flf^ ^ ^FRfe ^ 

5mf I, ^ gq qfMpr qiH ^ t ! 


3W *rf^lR 

a^ : qpiT % j^x, d^, 4/j jq^ 

(1.1): di(x, y) < d 2 (x, y)yx, y e X, 


( 1 . 2 ) : qR r, w r, 5 #tor I qqft x ^ 'aqrto 


di^T.x, T^yy 


ad2(y,T2y'>^^ + ^2(^’h^) 

1 + ad2(x,y) 


bd2iy,TiX)[l + bd2(x,T2y)] 

l + bd 2 (x, y) 


Ct( 2 (-^. 72 )') [1 +^^<^2 ^1 ^)'''^^2 O'. ^1 •»■■)] 

I + cd 2 (x , V ) 


+ 


ed2ix,TiX)[l+ed2(y,T2y)] 

i+ed2(Tix,T2y) 


^ ^ (i4w x,y e X ^ fM ^1^ 0<a + b + 2c + e+ f<l % i 

(1.3) : d^ ^ T^ ,T^ ^ ze X m t, 

(1.4) q^ Xo € X w '3Tf^ ^ { x„ } qRqif^qr 

t 


(*)Xj - TjJCq, X2 = T2X^,..., 

^2/1 -f I '^l '^2/t ^2rf + 2 ^2 -^2/1+1* ^ 0. 1,2,... 

q^ I JC„ I , X % qqj qq .arf^Rlftcf ^ ^ ^ 

r, i; qq ailMq OTqf% 



§ 3 Tr t 


^ ^ 
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JCo 6 JC cT«ir X,. 


T X 

^ I 


^ 2 n + 2 


= T X 

^ 2 ^ 2 n + \ 


n = 0. 1, 2, 




< (^ 1 » ^2 -^^l) + 0^2 (% ^1 

l + a 4 ( 3 Co,jj) 

bd2 (x^, Ti jcq) [1 + bd2 (xq, 22 .tj)] 
l + bd 2 (XQ,x{) 


?# JraRT 


g ^2 (% h ^ l ) + ^^2 (% h + ^2 (^ 1 ’ ^1 ■^)] 
1 +C^i 2 (%^l) 

6^2 (% T"! -tp) [ > + g^2 (^1' ^2 


l + «^ 2 (^l ''0 ^ 2 -*l) 


+ fd 2 (Xq, Xy) 


^2(^2- ->^3)^ 


g + e .+ f 
I - a - c 


c + e+f 
I - a - c 


c + e + f 
I - a - c 


d2(^Xo, ;ci j 

^2(^1. ^2] 

d 2 (^Xf,, xi j 


anWT (InducUon) ^ RIH ^ 


^ c + e + f ^ 
I - a - c 


1(^0. ^1) 


X = f -- " ■ ^ ^ < 1 RTH 

I - a - c 
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T#5 ^ IfTo Ti^o 


■ 31 ^ p > 0 ^ 

^2 > -^Tj + p^- ^2^-*'«> -^’/i+l^'*' ^2 ^-'•n+1’ -*n + 2 ^2^^n+p-l’ •*'n + /)^ 

< (^X" + X,"+* +...+ jd 2(^Xo, X, j 


< 


X" 


1 - X 



^ 0 3?Tf-32itn oo, 


(xji^ 31^ I, ^ 

di (X, y) < d 2 (x, y),Vx, y e X, 

^TFr^T ^ jxjt^ 3?^ I, {xjqcij 3ig^ 1^1% 

d, % 3^1^ I I x„^ z G X feM x„ -» z 

3rw ffe ^ fe r,tTg Tj^ft s I, 3rafg[ 

r,(z) = z = 7'2 (z). 

(1.3) % IRT IHH flm I, 

2\ (z) = Ti lim X 2 „ = lim Fj Xj,, 


= ^2« + l 



^ 5?^ 


245 


^ 5TcfjR 


T2{z) = ^ 


<sm- TitTcr 3^T#re zli 

'Srfetor y<ddi ^ ffe ^ ^ 1 1 

Jl^ 2 : 

Tm 1% (x, t/„ d,) TT^ W I trt ^ efr // - IT, : i e /, im ’JiM 
CRT ricR ^T^^PT) % Jt ^ TErcR ^ ^ IRiR ft Rnf^R^d §Kff ^ WR 

im #r 


( 2 . 1 ): 


d[ (x, y ) < A .v),Va: , v € X; 


(2.2) : H ^ ^ T,^ '3Tf^ fR WT ^ 5I#H T e // ( iV j ) % 

^JpifcR m, #( iHj fR WT it 


(r^.rp,)c 


ad2iy\T'!^Jy)[l+ad2{x,T^‘x)] 

I + bd2 (.«, y ) 

b d2 ( y, t' 1‘‘ x)[l + bd2 (X, r'”> y )] 

^ 1 + /? ^/^ (x, y ) 


c d 2 ( x, T y ) [ 1 + c Jo (X, 7- ' ' X ) + cc/. (y, 7' , ' x ) j 
l + cd2ix, y) 


+ 


g ^2 ( X, r”' X ) [1 + e (J 2 (y, t"‘j y )] 
\ + ed2iT'^‘x,T’^jy) 


+ fd2 (X, y ), 


c^^feVx, ye X ^ ^ 0 < a + b + 2c + e + f < I %, 

(2.3) : d, % i e / % fM, irfcrf^RFl T. e H z ^ 

(2.4) : Ref Xo e AT RiT ^ ^ 
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cW T^o <|<^< 


(**) X^ = T'"‘ (Xo), X2 = tJJ (X,),... X2„+J = r"*'- iX2„), X2„^2 = (^2«+l)- 

n = 0, 1, 2, ... , f^TW qcjj {xnj , X ^ 2 T!: 

^ ^ // =ST 2 ^ 1 1 

(2.2) TT^ JFfJT 1 % '3!3^TR ^ WciT ^ ffe ^ ^^clT I 
(**) % { xn } , ^2% W^?r 1 1 ?Tcf (2.1) % 

2?, % ei^FT {x„}t^ '3gpr ll ^ {\)^ 2 G X ^ '3d^^¥l%T 

-31^ I x„ } c!^ ^ 2 'll: ^^iRdl T 1 1 5Tcf (2.3) % JOH 

6 )dl t 1 


T. ■ ( 2 ) = T. ■ lim X 2 ,, 


= lim r . ‘ Xo,, 


= limx 2 „+, 

= 2 

^ 5 ?^ 

Tj'iz) = 2 

m: t” #( t" m OT'4p)'K z 1 1 

^T? wtHdi ^ fen ^ r'" qn r” nn fei 2 'SrfMn 

1 1 WST #, T ^ T. ^ ffe: Rk ^?T: 7'” ni 1'"'' cRT ^ I, H ^51 -STfecfe 

* J ‘ j 

OTqfe fer fe^ z ll W ^1 

1. dfj# #o %o W MdTSdPT : Bull. Cal. Math. Soc. 1991, 83, 137-145 

2. f^Tdl, wo WO : Indian J. Pure App. Math. 1978, 9 (12), 

3. 5 ^?t, felld dlWd, fe, ddl dldW, ^o Wo, Acta Ciencia Indica, 1995, 21 (3) 

306-308 
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3?iF, 

(*fo Uo) 

[MT- ^ 8, 1997] 


Himr 

Ft^4t 6TS!m w ait^ t w 

tdT I 13FR ^ ^)PTT % WST ’ITWT 

^ 2:1 WdT ll %er ^ ^ 3IcRxS (I.R.) t ’t 

^ ^ li 


Abstract 

Siilpliadimidiiiie-cupric acetate complex. By Soniya Gapta, 

Dheeraj Gupla aiid S. S. Gopta, Chemical Laboratories, Motiial Vigyan 
Adarsh Mahavidyaiaya, Bhopal (MP.). 

Solphadimidine, a sulpha drug, forms 2:1 complex with copper 
in alcocholic solution as indicated by conductometric titrations, 
spectrophotometric studies and analytical data. Structures a:;sigiied are 
supported by LR, spectral bands. 

(I) N-4,6-Wtf^-2 

■afraf^ I ! WshHUf sjTgq anw, crrt anfe 5nxfp[ wr % t\ 

ctsit ^ srjrR M f i aim 

^ FT TTf^ =fTT ^ 1 d'^TT 

^ JBf M I, ^ ^ afhIM % aiprc 

mr^iPTl §r^ f ! 
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JJHT, 3BT ^T«IT tr^ro JRT 

W ^'i|l'3H- (0.005 M) ^ (O.OIM) % ^ITW 

^ =RT^ ^ I % 10 fjf# ^l?nH ^ 50 fM crc!7 ^ %?TT W 

crs?T mg fci^nFr % m«T “^litciM” w^5cTFrFft srt 32 %o 'Bigwr w l 
mFm ^5TtSR % WMcficIl ^«TT Sirf^ 'SlPlcR % TITO W (fel l) | TTOT 
2 : 1 TTTOlflft#T-cETO: TlfW ^ f I 



1 

^ tm Rtwr RiRr 5RI ^ -arezroff ^ 2 : i TTTOrf%Rf#T-cPjf?TO 

zf5t 5^ ^ li 

^*(1 

TITOlfIftik (2 TIFT) cM =PJ^ (0.72 TIFT) c[^ aT^FT-aT^ fR§J^ 

^ zfTTTT W I TTSIT ?IT5 % fcf^TOT cfit TFIcT % TTIST RlFTTZIT W I FT^RcFW 

^ ^ TF CRT m garr l Rr-sro ft i tto f^ttoUct Rifjt w l 

Tif^ HFTOT cT?IT fifTO W I F# 1.07 TTFT I %?T 258° to FT OTF^fel 

1 TT^ t Cu 8.74; N 14.6; C 44.0 TT«IT H 4.12% FFT gq; (C12 N4 O2 SIt Cu 
(CH 3 COOlo t ftefcirCu 8.61; N 15.18; C 45.28 cT?!! 11 4.60% #TT ! 

FftTPT ?[«ir 

mR^JIIFT % aTMT FT dTOlfeRl^H-FZjf^cb F5t tT^FTT ztlSRI 

R^Rd ^ TTOcIT I, tt TlTOltRrot^-cPjfejT F#Tlg5 TtTFFr'^^ % 1 1 
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^ SRT ^ ^ I SJT5-4I5^'44 ^ % 

645 cm'* ^ STI 5 <3TTc!#?rT ^FT fs 675 cm'* mFT ^ 1 1 

^FFT7 ^ ^ otIMt 1255 cm'* 97 m -aicr^it^iT fe % M 1 1 3435 ± 5 

^«JT 3340 ±5 cm-' 91 ^ ^£11 ^ 51TH ^ I ^ £1? =rai% f 

441^ ^ ^TFT 4^ '?tdl % I 

f>cwid(-niH’i 

^ls|gh*M ^ 9Rfi|'lV4 % f^ Rr^jR 5 ^ % y<l4 

^ M ITRIFt, ?M RlflR '3IK?f ^ RfSJRR, %TM ^ aiMd 1 1 


1. ^o t:rg-o, t[^, 4to tr^fo ^ ipf, ?TIKr : R^4, 1982, 4(3), 135. 

2. 2BT, t^o, ^to 1(^0 ^ ’Ff, ?TRcn' : ftai'i hR44 'SIJo sRltbl, 1983, 26 

(1),73. 

3. t^o T^O ?rsjT ?TR^ : ^^85, 28, 227. 

4- ^HT, ’Rio ^*11 ^ 

5. jFir, 4R>iT 7[aT, wo W® 41 t, ■si^wr ; oitRqw ^o 4 ro 1995. 11 (3), 280. 

6. 91%, %o %o WT ^SM, '31RO : §[^44 ^o t^o ^o 1969, 2, 96. 

7. 4^441 , %o %o fsiT 'SIRo ; o^fo fflw ^Rto TTWo 1970. 47, 1135. 

8. "to : W® RRo 1928, 10, 113. 

9. 5HT, W® W®, 9^. 4to W® ^*1T 94, ?TH^ : ^® ^Rfo 4I410 1983, 60, 289. 
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(c , a + A- ) 

nf^^swT, (*ro iro) 

[5nH-^4, 1996] 


Wt^d SW ^ ^RwFft'JIcTr W STSPH 

§311 1 ^ ^ ^ f^w?: ^ ?T«n- 

gji:# 1 1 


Abstract 

Siimmability (C , a + X ) of ultraspherical series. By Aiok 
Venna and Uniesli Kumar Siirivastava, Department of Mathematics, 

Govt. Science P. G. College, Bdaspur (M.R). 

In this paper the C esaro summability of the ultraspherical 
series has been investigated which extend and generalize the 
results of Izumi and Sunouchi^^^ and Wang^^'^^ of Fourier series. 

1. W /(0,4») WT I ^ ^ 5 ^ 0 < 0 < 7C, 0<(p<27i,% 

MR^rf^d I i WT ^ wMk ^ IR wm I— 


1 ” . r r p?' (cosa))/(0',(l)') rfc/ 

m « - 5 ;^ 2 (« . « n 

2.>0 

^ CO ^ I ( 0 , (!) ) ^ ( 0R !])' ) ^ ^ 

COS (0 = cos 0 cos 0' + sin 0 sin 9 ' cos ( ([» - (])' ) 


(1.1) 
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?Frf ?TSIT 


da' ^sinQ' dQ' d^' 

^TMRT ^ (1.1) M fcrf^ I X = | #1T 

^ W?f^l ^ ^ I 

lim Y (cos 0) = — cos n0, n > 1. (1.2) 

x~*o ^ " 

/^/’(x) f^TRf^ifecT IRIR SRT fM ^ 1 1 

[ 1 - 2xz + z-Y^ = I z" p? (X), \ > 0. (1.3) 

n = 0 

f*T ^^llOK ^ WRT t 

f(&, (t)0 [ sin2 0' sin2 ((}, _ f) ] ^ (1.4) 

^ ^ ^ (L) I, ^ 315?rR /(0, 0) % 

n4I<Jd ■’7TS2RR ^ MR^lRtd =fj^ f- 


/(co) = 


1 


m'A')ds' 


2 K (sin ©)" ^ siiR 0 sin" ((j) - (j)') 


Vi-X 


(1.5) 


^ ^ CfflXR t1*il45^ Rwr ^jTRTT 
( 0 ,(!))|^^^|#( clff^M Rfhit CO 1 1 

^ TTRT W I Rfi wr 


/(9', (j)') [ sin^ 0' sin^ (([) - (j)') ] ^ '''~ (1.6) 

^ S ’Ti: 'Jjfcrar 1 1 k<2 ^ ^ k ^fRW c^r sFT I, ft ^TTriFfi^- 

(L) 




V 


cos- 


0) ¥-21 


/(0', (|)') [ sin^ 0' sin^ 


/A AO 1 ^ 

(4>-(t>) 


(1.7) 


% ^ qR ^ ^ 1 1 



(c,a + X) 
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fJT 


(K®) = 


/(«)- 


Arg) 

r(Vi) r(Vi) + X) 


(sin a)^^; 


< 1 »o(a:) = 4 >(x) ; 


^x) = rip + l) x-P 4>„(x), p > 0; 


^^x) = ~<t>^^iix),-\<P <0. 

^ M (1.1) ^ ^ Jilt M ^ 'STjw I, 

iC,a+X) lichd^tq ^ % ^ U%T HTH ll ^ ^ ^ 

% ^ ^ ^ ^ ^ ^ ^ ^ ' 

Pl*^fefed Ri'A 

U^ : -q^ y > X > 0 , X < ^(y-x)^ 


0 <A,< 1 %^ 

^ #iit (1.1) (C,a + X) I (e,<l») ^ 


« = ■; — r 

l+(y-x) 

2. 51^ Ji^t f^^Rl^ifeT 5l^teT'3lt Jl5t 3rR5JJJf5^ ^- 

JPiPlPCTl-^TRTT^S* (a)^l’tit^A:%n*’' =h<dT% I 


^(rt + X) pf^ (cos a). 


(2.1) 
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5Rf cT«IT ^ 


^>->0 cTSJT /7 > 0 , % flitT snH % 


(a) = 


dP S* (CO) 


fP.X+p+ 1 ^ 


for O < 0) < jt, Jt > 0 


^ (0* + ^ + ! ^ „(^2X + 2 + /? 


for 0 < (0 5 a < Jt 


+ X + 1 


a<(o<a<K X+l + [p]>k 

aAP < 4> i 2. 


srti^iail 3. 


II^«I 4. 


0<8<it, k>X^ 


j /(CO) (sin (B)2 ^ 5 * (to) d 0) = 0 (1). 


; c , <: ) JT^ffT #TT ftj 


J <1>((0) S* d(o = (XI) 


0 < u < -^ ^SJT il'> ji % 

n ^ 




= -0^/1^’^+*+* «*-•'■ j + o(^U 
= n^-a^ 


,k-x-l f^2X + k 



(c,a + X) 
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jar SRT ^ 71^ % wm 1 1 

5. 

0 < u < -^ 


"JL ' 
y 


Q ^^2A,+t+ 1 O^ji* •* (2.6) 


^3^n% H^cb'l 4 % || 

M^R^bi 1 W 3 ^rtcfiiqjW ^j^fc}5r % ^Ptcrf^fTIT^ ^IiT I 

3. n^ wif^ 

iB 71? 7B^ qT# I fHB 


■HHI 


lim J ^(DSn'"'' (0 dt = 0. % ^RPfcT 

eflT q = -^’ 


r = 


a 


1 + cx + 2 A, n 

^ \l 'STTR I 1^ 7BF# ^ ^ I 


/ = J <l>(0 (O 


— /j + l2> '^I'll 


n S 

IW 

0 x\ 


<J>(r) 5“^^ (r) 


3Tsr 


I/ 2 I = 


J 4»(«) (a) 4fu 


= 0(1) ^ Tsfr ii > 00 

3R fTf /^ TT( fcT^ cF^ 
n 

/i = l<!>(055^^^(Odr 

0 


(3.1) 
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5Rf ?T«JT 3:^1 ^^4 


k > I k-l < X < k ^SPT FT cfj^ % A:- 1 <x<k 


^ , f d\P~'^ 'i 

/i= i(-i)p-‘<i>p(/) Yi. ^ 


+ (-1)* 1 ^k(t)(j-A s^^^(t)dt 


= /l,l + (-l)*/l. 2 ,W 


/ =0(l)^cqf rt- 


FT 


•I 

h.2 = J <>K» sj*Ui)dt 


t 

= j it) dt j it - «!>.,(«) du 


Tik-x) 


f n rn 

j iu) du j it - 5 * it) dt 


J Ojf («) F(ti, u) du 


FU u) = I 0 )it- dt 


Vn %•■ ' 

h .2 = J + I + 1 ‘J’x (“) ^(■n. u) du 

0 %" y- 



(c,a + X) 
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“ h.2.l A.2.2 ■*■ A.2.3*^ 


^ r' = ^^ 

y 


/ 


1.2.1 



I j^y(a + 2X+ lA)/a 2X+*+l „i-;c 
0 


duj 


+ 0 




j ^,(a + 2X.lA)/a o('„2X+t+l j 


= 0(1)^ 


—¥ oo 


(3.3) 




A. 2.2 



1/n ^ 

I ^y{a^lX'>t\/X)/a,Qfyp.X->rk+l,^k 

l/f{' ^ 


id U 


+ 0 


Vn 

j „y(a+2X+l/X)/a o{^rP-*'^ Ai^ 




•y/ 

A. 2.3 = 1 
i/n 


cWT 


/j j = 0(l)^^ n — >» 


A.2.3= I <I>;t(«)f (Tl, U) dM 
1/n 


(3.4) 
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= 0 


“// 


j j^y(a + 2X+l/Xya ^x-a ^ -a-2 X- 1 
i/» 


0 




2X+ \/X)/a 




-| /« 

“-2^1/,, 


f ^ x- a \ 

l^y(a + 2X+ lA))/^ - a - 2X 

r J 

„r[ v(a + 2X+l/X)/a _ „ _ ^ ^ 


.V - a ^ 

1 

r J 

„y(a + 2X+l/X)/„ _ a - 2X_ 


~ A, 2. 3.1 ^1.23,2 ’ ^ ^ ^ 

<3pr 

A.2.3.1 = 0( n 


„ cc/(l + a+2X) (a + 2X+l/X)/^ - a- 2 ?i jj 
= oj" IHy-a) j 

-■ 0(1) ^-^STT n oo. 


^ V > a i^siT a. = 


1 + (y-x) 

A. 2.3.2 = <5(0 n — > « 


(3.5) 


(3.6) 


^15^; 


^L2.3.2 0(1) n — ^ oo 


(3.7) 


^ X = /!: I ! 



wM^T (c,a + X) 
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I 


1.2 


= J ^.r(0 


0 


(0 dt 


<3?^ 


^/n 

= |+ | = Ij + L2 

0 i/« 


^i = J^.v(OSf 


0 


(/) dr 



Vn 

j „>>[ a + 2X+ lAl/jj ^ 2>. + ;f+ 1 
0 


d u 




1 

+ 2X + 1/Xl/^ + I 


= 0 (1) n ^oc. 


(3.8) 




Li = J ‘*‘.(0 s^: 


(x) 


v„ 


it) dt 



7 f 

J ^>-(a + 2>.+ l/>v)/^ Q 

Vn K 


n^-a 
y a + 2X+ 1 


d u 


= 0(1) n — >co (3.9) 

spiffs y>a cM a = I (3.1)^ #^R(3.9) % 

^ ^ 1 1 


#0 Tj^o qroiq- (13^) % ji% srai cb^ f 
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45t qitrar «R tro ^ swR 

rT«IT 

rlR flftRr>T ^FIFT, (^o ffo) 

[5nH, 1, 1996] 


?!RhT 

JlflTOT ^ 

i^TO’T viM^iRd ^nfftr ^ #l^ sift ^ ^ ?n¥ (Cu) 

(0, 10, 20, 40 l%?IT mg- I# l^^'SIT) 11535 35r I tif w 
W % 10 %5T ^ ^ tf#T 4v[% t SIH 45r 

^ifM w^, M g?!’ 51% ^ ^ ^ 45t ^ tfe ^ 

-ilk ’P’ % f® 5!tH4l%4i 3# ^ 3ira''£13r ^ % ^SHT |<3fr I 


Abstract 

Effect of copper (cu) on paddy crop in gypsum treated alkali 
soil. ^ S. G. Misra, Sheila Dhar Institute of Soil Science, Allahabad 
University and A. K. Chaturvedi, Motilal Nehru Farmers Training 
Instititute, Phulpur, Allahabad, 
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A field expcrimciH was conducted at the Vmn of Molilal Nehru 
Farmers Training Institute, I^hulpur, Alialiabad by applying four 
different doses of copper (0, 10, 20, 40 kg/ha) along with N| 2 () + ^V)() 
-f K 4 Qon paddy transplanted in gypsum treated alkali soil. It was observed 
dial Cu when applied @ 10 Kg/ha as bascil dressing caused an increase 
not only in plant height, Icngdi of earhead, number of grains per e^urhead 
but also in die availability of some micronuirients of die soil. It suggests 
diat gypsum treated alkali soil may respond to Cu addition. 


^ WFT 70 ^ |c}%'3R t 1 1 <3?^ 3m 

^ 12.9 mu \jotK ^3^1 % 5.27 ^ % I 

^ ^ 3#f) ^ ^ fcif^ nftcfif % 3RiR: ^ 

w i i^TOFr % mr 3 Rn: ■jft fir^ ^ ci 5 t otr^rsictt 

1 1 oict: i^rmr ^ ^ (Cu) cm 1c[%r tortr SMm 

?TFT ci?t mm 9T SIR ci?t 3^1 97: W IHTR 9f TimiT I 'SRI cR^ 

ci?t ^ snirf^ ^ Timfl' I, 'sigrr cfjt cRfk ^ i 

5 X 2 3rTcm ^ ^ 30 cpirfM ^ f^ramr ^ 10 39mT #T jmrffrRif 

%■ Titr R5^RR wslTR mrr 9 kRT ^ w rrt (mr^T: 120, 60, 40 f^uio /|o) 

51# M I JfTmr ^ RRT 51# ^ RR#RT ^«I1 9tel?T # 

RRi # i cFim ^ mr ^ # iii^ 10, 20 3 ftT 40 %iito 

RRiq #si #R1 ^ ^ TI^ 1 SIR Cj5t TT^ 7#tcr # TT^ 1 

% .30f^ mcl ftsjfRd mi# ^ WR m f»§cblc| # §311 1 R^^RR 

# 311 # mm -^nr % 30 #7 60 # 3 RRm m ^ 1 39^1: 

W miR 

ft#roi 

^120 P60 K 40 + Cujo f#lIT/ |b |f%»T 
^120 f *60 ^40 ■*■ ^^10 #9 

^120 ^60 ^40 ■'■ ^“10 

^120 ^60 K 40 + CU 20 f#Tll/to IRr 


isq^iR 

To 

T, 

T2 

T3 

T4 
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T5 N | 2o Pgo K40 + Cu20 f^lll /^O ^ 

Tg Nj 20 Pgo 1^40 ■*■ ^^20 fen /%0 

T? N120 Peo K40 + CU40 f^/to IfiFT 

Ts N120 P60 K40 + Cu 40 i^/to m 

T9 N120 Peo K40 + CU40 f^nr/to ^ 


^ m-wr m ^ ^ , wrf ^ ci^t ^ ^ ^ ^ w 

^ I ^ im % ^ ^ ^ ^ ^ w §M ^ ^ I 

^ m 53M ^ ^ w 1 ^a?Fnf^ cbt 

(IFFCO) ^ ^ ^^q5t^rT^'( (AAS) SRT feTT W I 

qf^TFT m 

(3i) g«raRir ^ M ^ ^ 5P^, irf^ wr# ?nf ^ #®?r 

% ^ »R IRR- 1 ^ ^ ^ ^ ^ I fip ^ 3!^5IT ^ OTtnff 

^ #sff ^ arf^ ^ 1 1^ ■^r^'pjn, ^ ^9T % Hr«T 10 fern© 5# 

^ ^ f#qM ( fe ?^) ^ w ^ I'SH i 

^ ^ f^qiw ^ <s^r 5 iT ^ ^FT ffe ^ I t^o ^o %o ci 5 ^ irrar 

^ ^ST-W2T cTT? ^ 10 f^lJTo/tcf%3R ^TPIT ^ ^TcjfcPT fRff t,l 

1 

l ^ lf ^ ^ 33 raT ^ ^ M ^ tIM ^ ? F ^ ^ 

? l % ^ n [# ^ ^ WTT ^« 1 T < 73 : 5 r*M 


OTcIR 

Mo 


idM # M 
^ Mil 

#?r ^ 
lafMf UFT 


123.00 

22;6 

174.0 

417.0 

Ti 

126.6 

23.06 

256.0 

718.6 

T2 

115.9 

22.26 

225.0 

658.5 

T3 

69.0 

22.93 

233.0 

791.6 

T4 

68.26 

22.46 

220.0 

779.1 
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f^«r ^rqr ^ 


OTtfR ■sllf^'ilT ^ RfctWI^ ^ #jr w 

Mo Mo Mrr jrfMf Mr jm 


Ts 

66.20 

22.4 

230.0 

630.5 

T6 

68.73 

22.46 

u 

261.0 

814.8 

Ty 

69.06 

22.40 

242.0 

833.8 

T8 

70.0 

22.86 

223.0 

822.0 

T 9 

68.06 

22.93 

202.0 

6 13. .30 


=n^ OTcfR ^ M OTMf ^ 1^0 ^o W %o 120, 60, 40 

fMlo/ t^' 3 TT 4 ^ ^ ^ M' ^ I 

cM (Cu SO4.5420 % WT ^ ) W^Cuo Cu,o CU20, CU40 ^ M ^ ' 3 to f I 


M fMr wrfM 4^ w^ ^ ’ft I iMft M 10 1 Mto cm Mr tM 
% ^sT Mf^ fM I 'SPrft wJT^^Il fMr’T ^jft 'Sift^iT 31 ^ M ^ 3 wft 
ft M sM M ^ift Mtt 311^ 1 1 ^ ffft ft NPK % wr 20 fMo cirar M tcfft-sR 
cCT Rr^4)M w w I I# MM M cct m ftr M otetr ft MfM hth 

| 3 ITI 

fr: I fft? M ^ift Mft ^ Mrft sift sift ^ ft M ftsfftaR 10 fMr 
Mr ftM % ^ ft I fftr^ M sift ft^ ftft MMM M ’tr sft ^ ft 
20 fMro sft irrar sfq fefSfrM 3q^ 1 1 M ^ ^ Mnq sM crqr ftt?ft " ' M ^ 

sft ft ITTH ^ i 20 fftillT ft 3 TfftsB cIT¥ sift qRTr SRT flfftqqRIi rT^ISf qftT ftt ^FF’RRT: 
Mt % SBRtiT || 

(ft ^ % TraraftRj wq »R ERR -IHRft 2 ( 3 T) 3 fk (q) sft M 

fftMM fft^ fftsfM f- 

qRT?r qrztft ftr wk fto q^ro ift ft sM 3 Tift I 

sfMr, wiftw, ftter^T ftr 3MsrT Mr, ftM^r q ^jrcit sift 'rs^RR^qr ft i 

3 RSfTft sft ^ ft 10 fMo ms sift Mr tM sr fe^cbici ft M ftuT 
ftw Mf sift 3 qer 3 i?rr ft ftMM ^ i 3 rt rjq^ M M qft i ^w: 

^ wsrfftsR fftftr ft ^STR fftnrft M I fMift ftMrr rsr Mirr'-^' % ftftnrft 
ft ft M ll 



(te) Z dolUi 


OTenfer {frrflf?! ^ . . . 
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cTSJT fHTT 



8.16 0.30 44.0 783.30 0.522 1.90 4.18 4.23 1.89 



Jj?! . . . 
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^ cTT^ ^ 'Srf^r^ #?t, I? ^mrf^ ^ si5t 

^s^rarssj w ^ ^ ^ ^ 1 ?HcFr cf5Knr it-q^o ^ ott oti^ % ^ 

% Cl5t iflfcT^F WWPicb ^ ^SJR fr 71^ 1 1 ^Rcf^ cTT¥ % ^ 3T^ 

#T ^ ci^ ^ ^£IR ^ ^ SIR ^ ^ tici OTR ^ ^ I 




1. ^O IR-O ^ 3it9fr, TRo ito : ^o 1, q^ ^ ^f^RHI, 

1964 

2. #o : TRo TRo^o f^rftRT. qRR f|RI, 1968 

3. TRitR, 3TIo tro ^ TRo %o : if|?R yRR iRRiift, 1967, 12, 186-192. 
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if^d 5 TW W ^ "531 dl?l tll 4 I'Jd WFT % ^ 

Mr IWR m 4rT4T ll 


Abstract 

Fourier Series for generalized functions. By S. S. Bhati and 
Sunil Joshi, Department of Mathematics, Jai Narain Vyas University, 
Jodhpur (Raj). 

The object of this paper is to obtain two Fourier series expansions 
for tlie generalized function of two variables, which are very general 
ill character and include as particular cases tlie results obtained by 
various authors. 


1 . ummi 

OT5r cf)T WJ ^ M Mr Mlfcr wr ^ 


M TOR ^ 5 RrT 1 1 fttM cT^lT WTH 




wrMr wm % wj 1M#fMr ^ ^r fMr ^ li 
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1^0 t^o ^Tsir g%r 


^ O, /2j : (m^, n^); (niy n^) 

'AP2^ 


a, \ A , a \. ( c \ C \ (e , E 

z^,’ P, P,\ \ P: 


^ ; B , 6 \: (d . D \ ff , F 

<?,’ ^1 \ \ ^2 ^2 ! \ ‘?3 


“7^ j j P(s, t)g(s)hii)x^y‘ds dt 
L,U 


(2 rt i 


( 1 ) 


^ (a^ ; , a^_) ^ (apA,, a,), a^; ... , (a^ ; A^ , ) cFT ^ ^ I cfqT 


/>,’ p,’ p, 


Fis,t) 


n r( I - aj + AjS + ajt) 

7 = 1 


n r( 1 - + BjS + | 3 yf) n r(a,. - AjS - ajt) 

7=1 7="i + i 


si^) = 


n r(d, - DjS) n r( 1 - c,- + c^s) 

-i..=,..‘ TzJ 

^2 /'2 

n rii - dj + Djs) n ncj - Cjs) 

j-m2+\ j=n2+l 


hit) = 


n Tifj - Fjt) n r(i - ej + Ejt) 


J±\. 




«3 Pi 

n r(i -fj+Fjt) n r(e:-£.o 

7 = ">3+1 7 = n3+l 


L, ,L,^, 7?%^ cTSlT (1) cf5T [8] ^ crf% f ^ ^ I 

'3117^ ^frsFf5Ff ^ ^ ci^ fr>ft i 


j (sin 0)‘ ^ sin(2n + 1)0 0 = 1)" — ^ 


i? (X) > - I % tsT 1 1 

71 

J (sin 0)’ cosin 0 d 0 =; ViT cos 
0 2 r| 

vit7?(X) > - 


r 


V(i + X) 

r|i+x-rt' 

rf|+x+n j 


i + x]r(i + X) 


^ + X- n\nx + X + n 


( 2 ) 


(3) 



wif % M ^ 
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(2) (3) Sf?r ^ [4, p.l2, eq. (29)] 


K 

I (sin ty^ e‘^' dl = 
0 


r(l + a) 

Q \ !' 


fl .^1 

r 

1 1 + 

« + p 1 

2 

V 


i 

2 

y 


g l/2< itp 


(4) 


Re(a) > - 1. 

2. W 'STjqPT ^ (2) ?TSTr (3) ^ ^ ^ I 

JT^FT ^ F2Ilf^ 1^1- 


% 

J (sin 0)^ ^ siii(2w +1)0// 
0 


X sin^“ 0 
y sin^^’ 0 


J0 


= ^ (- l)'^ H 


0, 7ij + 1 : {niy n^\ (niy n^) 

Pj + 2 ,^j +2 : [/? 2 , q^\\Py ^ 3 ! 


X 

>’ 



(5) 


^n = 0,I,2, cBMcrSTT<3#RR^^M til'll 

p, Pj p. h 

^1=1 (Aj) + I iCj) - I {Bj) - I (Dp < 0, 

i=! ;=1 i=! J=1 


H = i (ap + i (Ej) - i (P7) - i (Ej) < 0. 

j=\ J=l }=\ i=‘l 


^ = I i^j) - I i^j) - I iB^) + I (^ 7 ) - I (+) 


+ I(C, )- I (cp> 0 , 
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t^o T^o ^2iT 


largj:! < ^ AoTt; 

^^2 = 1 («/■) - i (OLj) - i (Py) + I (^j) - i (^y) 

j=l j=nj + I /=1 y=l j = m^+l 

"3 ^3 

+ I (Ej) - I (Ej) > 0 , 

j = I j = n^+ I 


largy I < - H 2 Jt; 


Pi > «j > 0, P2 > /t2 - 0, P'^ ^ ^ 0, Qi > 0, ^2 - '”2 - 


^3 > m 3 > 0, R 


' d) 

V . ^ 


+ V- 


fh 


2 (is;s 


ni 


2, 1 < //< W 3 ). 


: ( 5) 2f5T^ % M (5) % ^ ^ ^ c|T^ yi4I'Jd WT % 

M(l) ^ ^ y^l'ibcd 7^ t #?: % sFT f ^ (5) ^ Hfrfllcf JTf^spqf 

cF arjcRT I cr?TT (2) clot wrar ^ OTRIRcF WcF^ cRT JTR f^cRIei^ ^ (1) Ci 5 t 

lEIWrT % Jiot HTPM 2R^rqT?^(5)ci5tmftTMIl ?^ft^R5 TFPF^ (3) cfTT 

cFT^ TT 5R ^ 1 1 


K 

j (sin0)^^ cosnG H 
0 


X sin^“ 0 
>’ sin^'' 0 


de 


( 6 ) 


= VtT cos 


n n 
2 


H 


0 , Mj +2 : (m^, n^\ {triy n^) 

p, + 2, ?| + 2 : [pj, 92]; [Pj. 93] 


X 

y 



( 7 ) 
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^ /I = 0, 1, 2, ... ;pj > Tlj > 0, P2 - ”2 - P3 - ”3 - 

> 0 , ^2 - >^2 - O’ ^3 - '”3 ^ 0. ^1 ^ 0, |ij < 0, ^2 ^ 0, 

H2 > 0, \sagx \ < ^ X2 n, I arg V 1 < ^ H2 


d: All 

R A. + « 7f + V — > - -, (1 < ; m2; 1 < A < m3), 

I J 2 


% fM t?T I 5^ A,, ’ ^ lA (5) ^ ^ W f I 

3 . PlHf?ir<acl M 3 TOK M ^ I- 


Pp : ^2- ^3^ 


xsin 2“0 


y sin^’' 0 




fc ; B , P Vf'' . \ f/,. -f, ) 

<1 «i «2 ’3 ^3 

J K J \ y 


i(-l)'sm( 2 r+ 1)8 '"if <’>■">> 

P,. + 2.9, + 2 :[p 2 ,? 2 );b 3 . 93 l 


- 2,; «, V , (-2; «, i’ ), f A,’ f ' '^'’3 

/ V Jv yV /» 


= '®.. ’ P., H - ^ - 7 ± ^ K,' > f 4’ 4, 1 


sit n = 0, 1, 2, ... ipi > rii > 0, P2> n2> 0, p^ > > 0, 

> 0, ^2 - ^ 0, ^5 > m3 > 0, Aj < 0, Hi < 0, Ao > 0, 


H2 > 0, 1 arg 2 1 < |- A2 j:, I arg y I < ^ H2 
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t^o 


f d: ff, ] 1 . 

R X + u^ + V— > - -( I < j < m^, I < h < m. 

^h] A 


% tsr I X,, , ,[i, |Xj ( 5 ) It =1^ ^ 1 1 





0, /Ij + 2 : {m^, (rriy n^) 
p^+2,c^ + 2:{p^,c^];lpy q^] 


X 

V 



: HRT % 


X sin^ “0 

/(G) = (sin9)^^W = E Q sin(2r +1)0 (9) 

ysin^^’G 
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(9) ^ET I cpjffip f ( e ) ^ I ^ <3Rra?r (0, jt) ^ ^ cTMT 

l^i?(2X)>01 (9) ^ ^ % sin ( 2 m + 1 ) e t ^orr ^ 0 % 

n cl^t ^Riart ^ 9 % 51% Cf5% ^ 


K 

I (sin 6)^^ sm(2m + 1) 0 H 

0 


xsin^“ 0 
y sin^^ 0 


dB 


( 10 ) 


It 

= X Q 1 sin (2m + 1) 0 sin (2r + 1) 0 0 

r = 0 Q 

(10) ^ (5) m 5r#T ^ 307 ^ ^ m 


^ ^ (- 1)"^ lt 0 , «, + 2 : (m n^); (m^, n^) 


-X; w, V 


b \B 
^1 ^ 1 % 


(-^±i*'”=“’’'):['^e,’\)(4’^) 


( 11 ) 


(9) cT«TT (11) ^ (7) JTIH %dT I ^ ^ yi4I^d WT 2^ 

^ |l 


M (8) 2R cRf 2^t %Rr t (1) W (6) ^ 5%% 2R^ 

%52IT ^xfRTT |l 






^ ^ 3iR% ci?r ^cj4 % ^ T^, UTtlwf Tf 2f%T Rra?R c[5^ ^ ^ (7) 

d«JT (8) M' ^f W% ?r ^ I ^ 2BT dl4ffd Wf I i 

^HfRlT-l!FR 

GTERRRM HM Rr^crfcrUM^T RRFT % 3TaT51 -aiRo 

%o lEi#IT % 5# ^TTOT HTdi ^ I cFfff% % 5?^ c!?t ^ ddldU ^ 

I 
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Abstract 

The reversal problem of heat conduction in a spherical 
shell. By Rachna Mathur and K. D. Sharma, Departmmt of 
Mathematics, Dungar Autonomous College, Bikaner ( Raj.). 

In the present paper the time reversal problem of heat 
conduction in a spherical shell defined by a < r < b having 
source of heat within it has been discussed. 


wmmi 

^ ^ 4T cIFT ^ ^ ^ ^ITSZR ^ «l<f^=h 

clFT cfil “clTT vitshH'Jf f I ^ 3IRIcl ^ ^ 

^jfcFPT cfFT % tfiM ^ <54lte!Ji ^ 1 1 a<r<b^ Wi ^ nRnif^d 

^ %fl7T ^ ^3®TT ^n?Fr % ^ 13^P=Fr fcRR I ^ ^TT 'SWl ^ 

^ I ^ r = a W r = 1 

crrr ^ w I 'sfn ^ ^ ^ li 
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TcRT W2IT %o ito ?wf 


m ^ Hicra^ f ^ iM ^ ^ ciw ^5crrr f^ 

r ?TST[ ef)M t ^ 1 1 


a<r<6 5RT mR»<|1^c 1 ^ (?{?r9T) ^3^ rn?FT ^ITT 

^5IM I- 


K 

dt 


= K 


8^r 2 ^ 

dr^ ^ r dr 


+ (t>(r, O. 


( 1 ) 


^ k WTlSt ^ 



ll 


T=T(r,t)f^ m ^ m % m 

<^(r,t)^SW '3Tnjj^ ^ I wr 51% '3?racRl 

5(fcm w 5!^ f^^l- 

= 4(0, f>0 (20) 


r ^ hT 
Ki - h{r 


K, 


dr 


+ h2T 


= fb (O. t > 0 

b 


( 3 ) 


^ A, , A’, , Aj, 3PR I 


T{rj) 


= W(r) 


t = 0 


'3Tincra<r< A 


( 4 ) 


T(r,t) 


= V(r) 
t = tO 


§M a<r<b 


( 5 ) 


^ V( r ) W ^ ^ I f WT m W W(r) WT ^ I flKT %5^ ^ 
%\ 


?5r 


( 1 ) % ( 5 ) ^ 


T(r,t) = r ^^^H(r,/) 


( 6 ) 
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du 

dt 


= K 


d^u 1^ ^ 
dr^ ^ r dr 


4r‘ 


+ A(r, t), 


(7) 


^ ^ TJlf^ Sro ^ ^3^T#T cRT^ ^ 




^ = K^^Sy2iC,d,^lb)f,,it) 


- -F ^1/2 Pi «) fa(f ) - P? “(Pi ' ) [ + ^(Pl’ ^ >’ 


A(Pi, 0 = J rA(r,r) S,/ 2 (c,d, Pi r) dr. 


( 8 ) 


«(Pi.O = J ru(r,0Si/2{c,d,Pir)dr 


(9) 


A( r, o = ^(r,t) 


(10) 


^ I ^ 


B^(c, d, p„r) = /,(A,r)'|^y,(d, p,a) + Y^(d, pi&)] 

- i'^CPi r ) [ 7, (c. Pi a ) + j^id, Pj ) ] dD 


JAs, PiT) = Si 7, (Pi r) + S27^dPiO 


( 12 ) 


y (s, Pir) = Siy,(Pir) + S 2 Pi'y^'(Pi '■) 


(13) 


^ Jq(^ir) ^ I', ( Pi '■) ^ ^ ^ ^ ^ t 

7 (P,r) 1^ r%Il%5R§T:4(P,r)^y,(P,r)%3Tg^!l^%i«^^? = I 
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*1151 ?T«JT %o ito 


V ^ y 


Co = K, 


di = 


h. 


2b 


d 2 ^ K2, q= 1/2 


( 14 ) 


(15) 


V — y 


oTTW ’crf^ ^ yei-MclT % tl'Tlcbi'Jf (8) ^ ^ 


M(Pl.O= W'l(Pl)«-^^'' + I 


;tZ»3/2 


Si/2(c. d, ^ib)fi,(k) 


-^^^5,/2(c.^/.Pifl)/a(Jc) + A(P„ 


(A) 


W,ir)^r^Wir) 

b 

11^1 (Pi ) = I '■ ^1/2 C y d, p,, r) Wy{r)dr 

a 

0^4^T ^(16) ^ t = ro T(3^ W (5) OTiiW ^ 


(16) 


(17 


(173) 


(Pi) = Vi(pi) e ^ P,^‘o - e ^ P? '0 1 

0 




K. 


Si/2(c, d. Pi b )fy{x) 


^ 5 i/ 2 (C,d,Pifl)/„(x) 


+ A(Pi , x) 

(18) 




(Pi ) = J '■ ^1/2 c . d , Pi , r ) V^i(r ) d r 


yj(r) = r‘/2 v(r) 


(19) 
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1 

/.(O=/i(O = 0, (t.(r, 0 = 0 
< 2 ff«lfg[ A(r, f) = 0 

cit BFTM qRiIl’l (21) % Ml<rHcb ^ #2?T w(r) ^ ^ ISW ftcTT t — 

Wir) = r-i/2^{Si/2(c, d, p,r)/5,.jVi(p,) 

i 

?9II 2 : ilR 5^ 13 ®tt ^cT WT ^ 

<}){r,0 = g('')/(0^^^ 

A(r,0 = r‘/‘g(r)/(0 

A(Pi ,0 = G(Pi)/(0 

b 

G(Pi)= lt^^gir)Sy^{c,d,^ib)dr 

a 

?it 5lf^ m wfr),M ^#J1PT (21) % IHH ^ I. ^ 

gRn[ t 


W{r) = r-»/2 5^{Si/2(c, d, Pir)/5,jr Vi(Pi) 


u 

-I 


K Si/2(c, d, ?>ib) fi,{k)--^^ ^1/2 Pi 

1 


+ G(Pi)/(4]]«'^^'^^^ 
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rT«IT %o ito ?prf 


(18) ^ IwW cFR^ ^- 


(O = 1 (5i/2(^c,rf, p, r ysi I Vi ( p, ) ^*Pr'o 


a 

■! 


0 L 


ij 3/2 ^ 

jr~ ‘^1/2 ~ ^'>/2 c^-. > Pi «) /« w 


A(p,,x)j 


(20) 


(j4l^(q r (20) ^ (i4)cb(m ' (17A) ^ ^ ^ atd^ ^ sjir jtr 

W JT^ UIH ^ %- 


W(r) = r-«/2 5j/2j'c,rf. Pi ryS, I ^(Pi) 

f r- 


J 


0 L 


;j3/2 

^ V- ^1/2 (c. ^ , Pi ft) fb (X) - 5 i /2 (C, d , Pi fl) /^ (X) 

*2 *1 


+ A(Pi,j:) j e^P?' djt, 
^ ^ SR ^ ^ W 1 1 


(21) 


[ Cl (P, a) + C2 Pi 7 (Pi a )] [ di K, (Pi ft ) + d2 Pi y (Pi ft ) ] 


= [di7,(Pili) + d2PidVP>^)][^i^?(Pi'') + C2piy',(Pia)] 
6i = y[^’ ftift)2; + i(c,d,p,ft)] 

- y [ 52 (c. rf, P, a) _ 7,_ I (c, d , Pi a) 1 (c, d , Pj a) ] 
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r,±,(c,d,p,r) = 7,±i(Pir)[y,(c,Aia) + F,(d,p,d) 


- y^± 1 (p,- r ) [ /, (c. A,- a) +■ Jg id , p,- ft ) ] 


q = I 

^ 3 

fjj) - cos(sl). /i(0 = sin(iO. ^ ^ftCr.O = 


^ (21) % JTRpiaj ^ w (r) aiT ^ Ml % 


W (r ) = r - ^ [ S,/2 (c, d , P ,)/8 1 ] e ‘o I V, (P 

^ Si /2 (c, d , Pi ft ) { K p] sin (sto) - s cos (sfo) + 5 e "*^Pr'o 


^ Si /2 (C, d , Pi a) I cos (%) + 5 sin (5%) - 'K' Pi 

At ^ ^ 


,2^-*P?'o 


(A:pt-5) 


‘f 


^ 4 


^ fo ^ 5rf^ ^ ^ ^ V ( r ) - 0 ^ (21) ^ ^ntf^ 

^ vv’fr) ^ «d)K ieTlIT %- 


u 

lV(r) = r-i/2x|5i/2(c,rf,Pi)/5lj J 


I 3/2 

a: ^ 77 - Si/ 2 (c,d,Pift)/b(J^) 


Ka 

K 


3/2 


S,/T (C, d , Pifl) fa W + A(Pi, -«) 


e^PI^ dit. 
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